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Executive Summary 
Overview1 
Despite the struggling economy and the challenges that have plagued the commercial aviation 
market, the U.S. Aerospace and Aviation industries have experienced growth and an increase in 
profits and sales from 2005 to 2009.  
There is a window of opportunity for the State of Ohio to emerge as a global industry leader. In 
order to capitalize on this opportunity, the State must address critical gaps in workforce and 
economic development. The talent development pipeline must focus not only on meeting the 
current business demand, but also on anticipating future national demand. This forward 
reaching strategy would position the state to receive aircraft production lines as the industry 
strains to meet commercial and defense demands, yet in the context of increasing foreign 
competition, the road ahead will not be unopposed. 
The U.S. Aerospace and Aviation industries are fractured, with research and development 
(R&D) located mainly in the Eastern United States and the majority of the manufacturing 
workforce on the West Coast. However, there are areas in the country that have been 
successful in gaining traction with Aerospace and Aviation manufacturing jobs, like Kansas and 
South Carolina. 
The Aerospace and Aviation industries’ job numbers across the nation have fluctuated over the 
past 20 years. Despite those shifts, Ohio has maintained a steady share of the jobs; currently 
the state’s industry has a direct private sector workforce of 86,697 across 3,309 establishments, 
with another 84,686 civilian and military workers for a total of 171,383 employees.2 
Demand 
More than 130 private Aerospace and Aviation companies in the State of Ohio participated in a 
workforce survey to define Aerospace and Aviation workforce requirements over the next five 
years. Even though this timeframe is limited compared to the long-term growth in the 
Aerospace and Aviation industries, most businesses struggled to define these short-term needs 
as their workforce demand depends on the company’s success in winning defense contracts. 
(See Appendix A for a copy of the survey results in table format.) 
About ninety occupations were specified by the 132 private sector companies surveyed as 
critical occupations of the Aerospace and Aviation Industries. Engineering and Information 
1 Rochon, Kristy. “Aerospace and Aviation Workforce Strategy,” Dayton Development Coalition, June 2011 
2 The count of federal employees includes IRS, EPA and other non-defense workers, because NAICS codes do not 
differentiate federal employment by function. Data provided by Economic Modeling Specialists Inc, 2011.3 
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Technology emerged as the most critical and complicated. In these two fields, little 
standardization exists across occupation titles and experience required. As a result the focused 
analysis shifted to degrees required for the occupations. The top five common degrees were 
defined as: Mechanical Engineering, Aerospace Engineering, Electrical Engineering, Computer 
Science, and Computer Engineering. The study also looked at secondary degrees that would be 
considered by the businesses if candidates having the primary degrees were unavailable. 
Supply 
Forty-two of the 132 companies surveyed recruit graduates from colleges and universities in 
Ohio. (See Appendix B for a listing of higher education degree programs in Ohio, and relevant to 
the Aerospace and Aviation Industries.) Twenty of the 132 companies surveyed frequently 
recruit graduates from universities and colleges outside of Ohio. These companies are not 
exclusively pursuing graduates (outside of Ohio); rather, an array of programs within and 
outside of Ohio is pursued primarily to diversify the training base of the company’s workforce. 
In some cases, junior employees are recruited from selected universities outside Ohio 
renowned for their engineering, science and technology programs.  
In the forefront of many Aerospace, Aviation, and Defense workforce concerns is eligibility. U.S. 
citizenship is a requirement to work on defense contracts. This limits accessibility to some top 
talent. In fact, the number of master’s degree candidates drops dramatically once eligibility is 
taken into account. For example, the number of electrical engineers graduating with a 
master’s degree in 2009 was 176 in the Greater Dayton region, while only 13 appear eligible 
for hire by defense contractors.  
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Introduction 
Report’s Purpose3 
Despite the struggling economy and the challenges that have plagued the commercial aviation 
market, the national Aerospace and Aviation industries have experienced growth from 2005 to 
2009. U.S. Aerospace sales increased by 21 percent and profits increased by 29 percent.  
There is a window of opportunity for the State of Ohio to emerge as a global industry leader. In 
order to capitalize on this opportunity, the State must address critical gaps in workforce and 
economic development. The talent development pipeline must focus not only on meeting the 
current business demand, but also on anticipating future national demand. This forward 
reaching strategy could position the state to receive aircraft production lines as the industry 
strains to meet increasing commercial and defense demands.  
Methodology 
The purpose of this research project is to conduct a profile of the Aerospace and Aviation 
Industries in the United States and Ohio, to profile occupations, and to learn more about 
workforce talent challenges in Ohio’s Aerospace and Aviation Industries.  Report results provide 
insight to economic development organizations, and guidance to institutions of higher 
education and to workforce development organizations. The results may also assist companies 
and others in creating solutions to meet talent development needs. Research questions which 
may be answered in this study include: 
• What are the national trends in the Aerospace and Aviation Industries as pertains to 
revenues, imports, and exports? 
• Which states have the most employment and the highest concentrations in the 
Aerospace and Aviation Industries? 
• Which counties in Ohio have strong employment levels and concentration in the 
Aerospace and Aviation Industries? 
• What types of Aerospace and Aviation companies are located in Ohio; how many people 
do they employ? 
• What types of future shortages of qualified candidates do those companies anticipate? 
• Do employers look to internships, cooperative education, universities and colleges 
within or outside of Ohio to help solve their workforce challenges? 
This study of the Aerospace and Aviation Industries is based on primary and secondary data 
analysis. Secondary data analysis relied upon such sources as the U.S. Department of 
3 Rochon, Kristy. “Aerospace and Aviation Workforce Strategy,” Dayton Development Coalition, June 2011. 
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Commerce and its International Trade Administration, the Bureau of the Census, the Bureau of 
Labor Statistics, Hoover’s Online, Inc, and Economic Modeling Specialists, Inc.  
Analysis targets sub-industries within the Aerospace, Aviation, and Defense Industries, 
specifically manufacturing of aircraft, aircraft engine, aircraft parts, and aircraft instruments; air 
transportation; and research and development. 
The primary limitation of data from such sources is that the nomenclature to define industries 
and occupations is not detailed enough to capture the specializations within the Aerospace and 
Aviation Industries.  For example, there is a North American Industrial Classification System 
(NAICS) code for Research and Development (R&D) in the Physical, Engineering, and Life 
Sciences (except Biotechnology); however, there is no NAICS code defined for the Aerospace 
and/or Aviation R&D Industries.  To know which companies in Ohio’s R&D industry are 
supporting the Aerospace and Aviation Industries, primary data collection is required. 
Furthermore, an analysis of critical occupations in the Aerospace and Aviation Industries is not 
possible if based on the Standard Occupational Classification (SOC) system. Few SOC codes 
pertain directly to the Aerospace and Aviation Industries, such as Aerospace Engineers and 
Aerospace Engineering and Operations Technicians. The rest of the SOC codes, as the name 
implies, are standard.  
To this end, a survey instrument was developed by Wright State University in partnership with 
the Dayton Development Coalition. The survey was designed to be distributed to Aerospace 
and Aviation Industry employers in Ohio, and was sent directly to the CEO of each company 
identified. Rather than predetermine the occupations for the industry, that section of the 
survey was open-ended so that the employer could name the specialized occupations.  (See 
Appendix C for a copy of the employer survey questionnaire.) 
Survey implementation used mixed methodology to ease the burden on the employer. The 
questionnaire along with a letter signed by the Ohio Board of Regents, the Dayton 
Development Coalition, and Wright State University was distributed to roughly 2,400 firms. The 
survey was also programmed for online completion. Furthermore, sixteen employers were 
personally interviewed in 30 to 40 minute venues to gather in depth information. And phone 
calls were made to non-respondents to encourage them to take the survey. 
As indicated above, a challenge of the survey was to develop the list of employers to whom the 
survey should go. Business lists were obtained from the Aerospace Industries Association (AIA) 
and Ohio Aerospace Institute (OAI). Furthermore, a list of NAICS codes was developed based on 
national and other states’ research of this industry; NAICS codes were then associated with the 
Hoover’s Online data to identify individual companies for the survey. Ultimately, a sample size 
of 2,400 companies in Ohio was created. The benefit of using the Hoover’s Online is that it 
includes a product/service description variable that provides some detail beyond the standard 
NAICS codes.  Still, because the NAICS codes are so inclusive, researchers knew that the list of 
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companies would include those that are not part of the Aerospace and Aviation Industries. Of 
the 2,400, 1,026 reported that they are not part of the industry. A total of 132 employers 
responded in full to the survey, thus constituting a 10 percent response rate, which is another 
limitation of the study. It would have been preferable to have had a higher response rate, but 
given that the survey results were not used in a predictive sense, and only in a descriptive way, 
the results can be taken at face value. These responses drive the analysis in Chapter Three of 
this report. 
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Definition 
The State of Ohio’s Aerospace and Aviation Industries have a direct private sector workforce of 
86,697 across 3,309 establishments. With the federal military and civilian workforce included, 
the total number of jobs in the industries is 171,383. The defense industry also drives advances 
in Aerospace, and due to the missions moving to Ohio under the 2005 Defense Base 
Realignment and Closure process (BRAC), Sensors and Human Factors are expected to grow in 
the private sector. These support fields account for an additional 193,959 jobs and 8,025 
establishments.4 The North American Industrial Classification System (NAICS) codes that 
comprise the Aerospace and Aviation Industries for this analysis are listed below.  
Core Industries: 
AEROSPACE MANUFACTURING 
333314  Optical Instrument and Lens Manufacturing 
334511  Search, Detection, Navigation, Guidance, Aeronautical, and Nautical System 
and Instrument Manufacturing 
334515  Instrument Manufacturing for Measuring and Testing Electricity and Electrical Signals 
335931  Current-Carrying Wiring Device Manufacturing 
336411  Aircraft Manufacturing 
336412  Aircraft Engine and Engine Parts Manufacturing 
336413  Other Aircraft Parts and Auxiliary Equipment Manufacturing 
336414  Guided Missile and Space Vehicle Manufacturing 
336415  Guided Missile and Space Vehicle Propulsion Unit and Propulsion Unit Parts 
Manufacturing 
336419  Other Guided Missile and Space Vehicle Parts and Auxiliary Equipment Manufacturing 
 
AVIATION 
481111  Scheduled Passenger Air Transportation 
481112  Scheduled Freight Air Transportation 
481211  Nonscheduled Chartered Passenger Air Transportation 
481212  Nonscheduled Chartered Freight Air Transportation 
481219  Other Nonscheduled Air Transportation 
488111  Air Traffic Control 
488119  Other Airport Operations 
488190  Other Support Activities for Air Transportation 
4 Rochon, Kristy. “Aerospace and Aviation Workforce Strategy,” Dayton Development Coalition, June 2011. 
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611512  Flight Training 
 
RESEARCH AND DEVELOPMENT 
541330  Engineering Services 
541380  Testing Laboratories 
541712  Research and Development in the Physical, Engineering, and Life Sciences (except 
Biotechnology) 
 
FEDERAL GOVERNMENT/MILITARY 
911000  Federal Government, Civilian, Except Postal Service 
912000  Federal Government, Military 
Aerospace National and International Overview 
Aerospace manufacturing is critical to the President‘s National Export Initiative goal of creating 
jobs for American workers through a doubling of U.S. exports over five years.5 U.S. aerospace 
manufacturers are internationally competitive, accounting for the highest trade surplus of all 
U.S. manufacturing industries.6 The 2010 trade surplus is estimated at $44.2 billion. For the last 
year in which data are available, more jobs in the United States were supported by exports of 
U.S. aerospace products than of any other manufacturing or service industry.7  
Figure 1: Aerospace Manufacturing Industry Employment 
 
Source: U.S. Department of Labor, Bureau of Labor Statistics 
5Flight Plan 2011, “Analysis of the U.S. Aerospace Industry,” International Trade Administration (ITA), March 2011 
6Ibid 
7Ibid 
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The International Trade Association estimates that the value of total U.S. aerospace industry 
shipments in 2010 was $171 billion, a decrease of 4.5 percent from the 2009 figure of $179 
billion. (Value of Shipments is the value received for the complete systems at the company's net 
billing price, freight-on-board factory, including charges for cooperative advertising and 
warranties. This does not include excise taxes, freight or transportation charges, or installation 
charges.) 
Figure 2: Value of Aerospace Shipments 
 
Sources: U.S. Department of Commerce, Bureau of the Census and ITA 
U.S. exports of total civil and military aerospace products in 2010 were valued at $78.2 billion 
and U.S. aerospace imports were valued at $34.0 billion, producing a U.S. aerospace trade 
surplus of $44.2 billion.8 The 2010 aerospace trade surplus was a contraction from the 2009 
surplus of $48.3 billion, resulting from both a year-to-year decrease in U.S. aerospace exports 
and an increase in U.S. aerospace imports.9 
Forecasting at this point remains uncertain. Industry experts are trying to interject optimism 
into their predictions, but there is no consensus on when overall shipments will begin to 
recover and to what degree.10 Though the inventory for used aircraft is declining, the 
percentage of aircraft for sale is still high. This suppresses both demand and price for aircraft.11 
8U.S. Department of Commerce, Bureau of the Census and ITA 
9 Flight Plan 2011, “Analysis of the U.S. Aerospace Industry,” ITA, March 2011 
10 Ibid 
11Honeywell Business Aviation Outlook Forecasts Next Period of Expansion to Begin by 2012. October 26, 2010 
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Civil aircraft and aircraft parts represent half of the total 2010 aerospace industry output, 
measured as value of shipments. That amount, $85 billion, is a decrease of almost 13 percent 
from 2009. While shipments were down, orders rose sharply, increasing by 66 percent from 
2009’s order value. 
Citing Chicago-based Boeing as an example, Boeing booked net income of $586 million for first 
quarter 2011, up 13 percent from first quarter 2010.12 “Boeing is the only U.S. manufacturer of 
large civil aircraft. Civil aircraft engines are manufactured by General Electric (GE), in 
partnership with Safran (of France), and by Pratt & Whitney. Numerous firms manufacture 
sections and parts of the airframe, as well as original equipment for both domestic and foreign 
airframe manufacturers. The civil and military aerospace sectors are complementary in that 
many firms manufacture products for both. Although the products tend to be dissimilar, 
workforce skills are transferable, so declines in military aerospace budgets or private sector 
spending on civil aircraft have significant economic and competitive effects for the U.S.”13 
According to Datamonitor, the U.S. aerospace & defense market experienced strong double 
digit growth in revenues between 2005 and 2009 before decline set in as a result of the global 
economic slowdown. The market is expected to recover and post growth in 2010 and 2011 
before the U.S. defense budget cuts bring about a sharp decline in 2012.14 The market is 
forecast to rebound and post steady growth to the end of 2014.15 
The U.S. aerospace & defense market had total revenues of $500.7 billion in 2009, a compound 
annual growth rate (CAGR) of 8.7 percent for the period spanning 2005-2009.16 In comparison, 
the European and Asia-Pacific markets grew with CAGRs of 6.5 percent and 11.3 percent 
respectively, over the same period, to reach respective values of $202.2 billion and $174.5 
billion in 2009.17 
  
12Industry Report – Aviation, Mergent, June 2011. 
13Challenge to the Boeing-Airbus Duopoly in Civil Aircraft: Issues for Competitiveness, Congressional Research 
Service (via Federation of American Scientists), August 9, 2011 
14U.S. Aerospace & Defense Industry Profile, Datamonitor, 2011 
15Ibid 
16Ibid 
17Ibid 
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Figure 3: Aerospace Industry Revenues 
 
 
Source: Datamonitor 
 
Defense sales were lucrative in the U.S. aerospace & defense market in 2009, with total sales of 
$407 billion, equivalent to 81.3 percent of the market's overall value as measured by revenues. 
In comparison, civil aerospace generated revenues of $93.7 billion in 2009, equating to 18.7 
percent of the market total.18 Conversely, the opposite distribution is true of shipments. Civil 
aerospace products dominate U.S. aerospace exports. Over the last five years, 86 percent of all 
U.S. aerospace exports consisted of civil products. 
 
Figure 4: Revenue & Export Market Shares 
     
Sources: U.S. Aerospace & Defense Industry Profile, Datamonitor, 2011; ITA, 2011. 
18Ibid 
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Among the major trends in global trade and investment in aerospace products is an 
acceleration of the interconnectedness between manufacturers in different countries.19 The 
figure below lists the top importing countries of Aerospace Products and the market share 
captured by the U.S., the European Union, and others. Among the factors accelerating growth 
in the global supply chain are governmental policies aimed at fostering an indigenous 
aerospace manufacturing industry, the need to spread among numerous aircraft component 
suppliers the risk of bringing to market new aircraft models, and an interest by airframers in 
having a diversity of suppliers.20  
Figure 5: Average Annual Imports of U.S. Aerospace Products 
 
 
The U.S. top five foreign export and import markets are presented in the table below. Two of 
the top five have changed over time, for export markets, with Japan, France and the UK 
19Flight Plan 2011, “Analysis of the U.S. Aerospace Industry,” ITA, March 2011 
20Ibid 
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remaining in the top five export markets every year since 2003; while the top five import 
markets have remained as listed in the table below for all years since 2003. 
Figure 6: Foreign Export & Import Markets 
U.S. Top Five Foreign Export Markets, 2010 U.S. Top Five Import Markets, 2010 
France France 
China Canada 
Japan UK 
UK Japan 
Germany Germany 
Source: ITA, March 2011 
Another overarching trend is the move away from a duopoly of aerospace producers (in the 
United States and Europe, i.e., primarily Boeing and Airbus) to a global market with prominent 
competitors from many regions.21  Regional aircraft manufacturers in Brazil and Canada are 
beginning to produce aircraft that will compete with Boeing and Airbus. Other countries with 
emerging aerospace industries include China, Japan, India, Israel and Russia. 
  
21 Flight Plan 2011, “Analysis of the U.S. Aerospace Industry,” ITA, March 2011 
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The Aerospace and Aviation Industries within the U.S. and Ohio 
Within the U.S., aerospace/aviation manufacturing and research and development functions 
are concentrated in several states. The following charts present the concentration of Aerospace 
and Aviation employment by selected state.22 
Figure 7: Top 15 States by Employment 
 
State          2011 Jobs 
2011 Average 
Earnings 
2011 
LQ 
California (CA) 826,481 $105,855 0.99 
Texas (TX) 628,913 $96,278 1.06 
Virginia (VA) 431,352 $114,066 2.19 
Florida (FL) 341,990 $87,655 0.85 
Washington (WA) 288,527 $101,884 1.82 
Georgia (GA) 283,938 $93,120 1.32 
Maryland (MD) 283,402 $121,090 2.05 
New York (NY) 270,308 $90,993 0.60 
North Carolina (NC) 249,641 $91,919 1.17 
District of Columbia (DC) 236,042 $141,139 6.93 
22It is important to note that these NAICS Codes are used as a proxy measure due to the imperfect nature of NAICS 
codes. Not all companies included in the NAICS Codes listed represent Aerospace and Aviation companies. For 
example in the Research and Development Group, Engineering Services includes employers like Electrical or 
Mechanical Engineering/Design Firms which may conduct business in the Construction Industry rather than the 
Aerospace and Aviation Industries and similar situations occur across all sectors. In addition, Aerospace companies 
can also be found scattered throughout other NAICS codes not discussed in this report. 
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State          2011 Jobs 
2011 Average 
Earnings 
2011 
LQ 
Pennsylvania (PA) 206,529 $89,133 0.70 
Illinois (IL) 204,117 $94,354 0.68 
Ohio (OH) 171,383 $89,019 0.64 
Colorado (CO) 167,353 $100,494 1.29 
Arizona (AZ) 161,795 $94,438 1.23 
Source: EMSI Complete Employment - 2011.3 
The figure below presents the total number of employees by county within the NAICS codes 
listed earlier in this report for Aerospace and Aviation. The distribution of aerospace 
manufacturing and R&D concentrates within the State of Ohio as well, primarily along the 
Southwest to Northeast diagonal. (See Appendix D for a breakdown of industry concentrations 
for Aerospace and Aviation companies by county on Ohio.)  
Figure 8: Number of Aerospace Companies by Ohio County, 2011 
 
Source: EMSI Complete Employment - 2011.3 
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Unmanned Aircraft Systems 
Unmanned Aircraft Systems (UAS), also commonly referred to as Unmanned Aerial Systems or 
Unmanned Aerial Vehicles (UAV), are air vehicles and associated equipment that do not carry a 
human operator, but instead fly autonomously or are remotely piloted.23 UAS must be 
considered in a systems context which includes the remote human operator(s), a command, 
control and communications (C3) system, a payload, as well as the air vehicle, or multiple 
vehicles.24 Unmanned Aerial Vehicles (UAVs) represent a major force in the modern day 
battlefield. UAVs represent the fastest growing and the most dynamic growth segment within 
the aerospace industry. Global UAV funding is expected to witness growth in the near future, 
primarily driven by the rapid technological changes and developments, particularly in the 
information technology industry.25 
Market Trends  
Almost all UAS operations and vehicles around the world today are for military purposes. The 
absence of standards, regulations and procedures to govern the safe integration of civil-use 
UAS into civilian air space are key factors limiting growth in the non-military UAS sector.26 In 
the short-term, existing military UAS manufacturers likely will dominate civil-use UAS markets if 
they are able to leverage their capabilities and technologies in the adaptation of existing 
platforms or development of new systems for civil purposes.27 In the long-term, however, 
military UAS manufacturers will likely face stiff competition from new entrants to the market.  
Military Markets  
Despite the general downturn trend in the defense market, the UAS segment is forecast to 
survive well. The UAS technology is the answer for both a smaller Defense Department heavily 
reliant on solid intelligence gathering, and for an increasingly militarized CIA.28 The U.S. military 
UAV market is projected to grow at a CAGR of 10 percent between 2010 and 2015, generating 
$62 billion in revenues over the period 2010 – 2015.29 
According to a 2011 study by the Teal Group, the current UAS market will more than double in 
the next decade; worldwide UAS Research, Development, Test & Evaluation (RDT&E) and 
procurement expenditures are expected to increase from $6.0 billion in 2011 to over $11.3 
23Flight Plan 2011, “Analysis of the U.S. Aerospace Industry,” ITA, March 2011 
24Ibid 
25Unmanned Aerial Vehicles (UAV) & Systems - A Global Update of Market Trends & Opportunities, PR Newswire, 
2009 
26 Ibid 
27 Ibid 
28 “U.S. Military Unmanned Aerial Vehicles (UAV) Market Forecast 2010-2015,” Market Research Media, 
http://www.marketresearchmedia.com/2010/04/09/unmanned-aerial-vehicles-uav-market/, 2011 
29 Ibid 
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billion in 2020, totaling over $94 billion in the next ten years. The study suggests that the U.S. 
will account for 77 percent of RDT&E spending on UAS technology over the next decade and 38 
percent of the procurement. The study predicts that UAS demand will be highest in the U.S., 
with Asia-Pacific representing the second largest market, followed closely by Europe.30 
The U.S. Department of Defense (DOD) continues to lead the development, ownership, and 
operation of UAS globally. The DOD currently has more than 7,000 unmanned aircraft in its 
inventory, compared to fewer than 50 in 2000.31 The majority of these aircraft are currently 
being used in support of ongoing operations overseas. In particular, the use of smaller, shorter 
range UAS has increased dramatically. 
The Department of Defense (DOD) plans to invest billions of dollars in the development and 
procurement of UAS. In fiscal year 2011 the DOD requested $6.1 billion and expects to need 
more than $24 billion from 2010 through 2015 for new UAS and expanded capabilities in 
existing ones.32 Several Government Accountability Office (GAO) reports have identified issues 
with DOD‘s UAS programs, including cost increases, schedule delays, performance shortfalls 
and the need for personnel, facilities and communications‘ infrastructure to support growing 
UAS inventories.33  
There is a widening gap between growing UAV fleet and UAV infrastructure development, 
especially in such sectors as training; service, support and maintenance; and data 
management.34 “This gap creates a number of market opportunities for UAV vendors, both 
large defense contractors and small technology companies.”35 
Most governments around the world are seeking to integrate UAS capabilities into their 
defense forces, either through acquisition of foreign systems or through development of 
indigenous systems. At least forty other countries are currently developing unmanned systems 
technology.36  
Although many European companies are developing indigenous capabilities and technologies, 
some have entered into joint agreements with U.S. companies to develop and/or build new and 
30 Teal Group: 2011 World UAV Market Profile and Forecast. Executive Summary available at 
http://www.tealgroup.com/index.php?option=com_virtuemart&page=shop.product_details&flypage=flypage.tpl&
product_id=98&Itemid=5. 
31 Flight Plan 2011, “Analysis of the U.S. Aerospace Industry,” ITA, March 2011 
32 Ibid 
33 GAO-10-331; GAO-08-511; GAO-09-520. 
34 U.S. Military Unmanned Aerial Vehicles (UAV) Market Forecast 2010-2015,” Market Research Media, 
http://www.marketresearchmedia.com/2010/04/09/unmanned-aerial-vehicles-uav-market/, 2011 
35 Ibid 
36 March 23, 2011 statement by U.S. Representative John F. Tierney on the ―Rise of Drones: Unmanned Systems 
and the Future of War‖. Statement available at https://hsdl.org/?view&doc=120460&coll=limited. 
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derivative aircraft.37 For example, European Aerospace Defense and Space (EADS) and Northrop 
Grumman established a joint venture to develop the Euro Hawk, a derivative of the Global 
Hawk.38 
Civil Markets  
There is large potential for civil (that is, non-military) applications of UAS, ranging from 
surveillance and reconnaissance to scientific data gathering or delivery of services (crop 
dusting, telecom relays, etc.).39 U.S. federal agencies are expanding their use of non-military 
UAS as well. Recent examples include:40  
In 2010, NASA‘s Global Hawk flew missions over tropical storms and hurricanes in partnership 
with NOAA to collect data on severe weather formation.  
The Department of Agriculture and NASA‘s Western States Fire Mission has a multi-year effort 
using the Ikhana Predator B for wildfire support.  
The Department of Homeland Security (DHS) continues to use its fleet of six UAS for border 
patrol activities.  
The U.S. Geological Survey (USGS) has supported the U.S. Forest Service and several 
Department of the Interior Agencies by flying Raven UAS to monitor wildfires and support 
wildlife inventories  
U.S. Air Force‘s Global Hawks provided imagery of the damage caused by the March 2011 
earthquake and tsunami in Japan. 
 Various law enforcement agencies will continue additional demonstration tests. Most civil 
operations of UAS in 2010 were related to test or demonstration flights. According to a 2011 
study by the Teal Group, world civil UAS production is forecast to make up 8.7 percent ($296 
million) of the $3.4 billion in 2011 global production value, falling to 5.64 percent ($498 million) 
of global production value ($8.8 billion) by 2020.41  
  
37 Flight Plan 2011, “Analysis of the U.S. Aerospace Industry,” ITA, March 2011 
38 Ibid 
39 Ibid 
40 Ibid 
41 Teal Group: 2011 World UAV Market Profile and Forecast. Executive Summary available at 
http://www.tealgroup.com/index.php?option=com_virtuemart&page=shop.product_details&flypage=flypage.tpl&
product_id=98&Itemid=5. 
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Competitors  
The U.S. UAS industry is undergoing a major transition. Almost all major U.S. aerospace prime 
contractors are involved in UAS programs and are expected to remain working on UAS for the 
foreseeable future. 
Five of the twelve U.S. manufacturers of UAS that have operated in Operation Iraqi Freedom 
and/or with systems that have received experimental civil certification from the FAA are part of 
publicly traded corporations.42  For each of the publicly traded companies, UAS development, 
manufacture and operation make up a relatively small percentage of overall corporate 
revenues.43 Most privately held U.S. UAS manufacturers are not widely diversified out of this 
market segment, although they may produce a variety of UAS.44 A number of U.S. 
manufacturers have established partnerships with non-U.S. companies to strengthen their 
market presence and to supply UAS to the U.S. military. In addition, some foreign companies 
have established subsidiaries in the U.S. 
Figure 9: Unmanned Aircraft Systems (UAS) Manufacturers 
Top UAS Manufacturers   
Products   
Aerovironment  Raven, Pointer, Dragon Eye  
Aurora Flight Sciences  GE-50*  
Cyber Aerospace (acquired by Vought March 
2010)  
CyberBug*, Cybercout  
General Atomics  Predator*, Reaper, Altair, Sky Warrior*, 
GNAT, Mariner  
Honeywell  gMAV*  
Insitu (acquired by Boeing July 2008)  Scan Eagle, GeoRanger, Insight  
Lockheed Martin  Desert Hawk  
Northrop Grumman  Global Hawk, Fire Scout  
Raytheon  Cobra*  
Textron/AAI  Bell Eagle Eye*, AAI Shadow*  
Telford Aviation  SkyBus 30K*  
Source: ITA, 2011 
  
42 Flight Plan 2011, “Analysis of the U.S. Aerospace Industry,” ITA, March 2011 
43 Ibid 
44 Ibid 
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Chapter 2: Ohio’s Aerospace Industry Profile 
Ohio Industry Overview 
Ohio has one of the largest concentrations of Aerospace and Aviation employment and ranks 
13th in the United States. The Ohio Aerospace and Aviation Industry (AAI) cluster represents 
more than 4,248 employers45 at 5,867 employer locations46 throughout the State Of Ohio. (For 
employer concentration by county refer to Appendix D.) Collectively these private aerospace 
companies and federal installations employ more than 171,383 Ohioans with average annual 
wages of $89,133.47 Employment is most heavily concentrated along the major interstate 
corridors of the State, representing 77.6 percent of Aerospace and Aviation employment or 
132,944 employees — primarily along I-75 in the Southwest Region (60,271 employees), I-70 in 
the central region of the State (33,168 employees), and the I-71 corridor in the Northeast 
Region (39,505 employees). 
Figure 10: Ohio Aerospace & Aviation Industries Employment by County, 2011 
 
Source: EMSI Complete Employment - 2011.3  
Note: includes private and federal employment.   
45 Source: EMSI Complete Employment - 2011.3 
46 Source: Hoover’s, Inc. - 2011 
47 Source: EMSI Complete Employment - 2011.3; NAICS for federal employees does not differentiate between 
defense and non-defense related employment. 
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According to the Ohio Department of Development (ODOD), annual capital expenditures in 
Ohio by aerospace manufacturers fluctuated between $108 and $352 million from 2000 to 
2009 and expenditures were well within the $100 and $200 million range for seven of the 10 
years. Ohio’s Defense industry also accounted for $6.25 billion in Department of Defense 
Procurement spending in 2009 and four counties accounted for over three-quarters of Defense 
spending — Hamilton, Franklin, Greene, and Montgomery.  
Wright-Patterson Air Force Base Economic Impact  
Wright-Patterson Air Force Base (AFB) is the largest base in the Air Force with over 27,000 
personnel serving in 116 different units. “Wright-Patterson is one of the most diverse and 
organizationally complex bases in the Air Force. Its missions range from acquisition and logistics 
management, to research and development, education, flight operations, and an assortment of 
other defense and non-defense activities.”48 “Wright-Patterson is home to the Air Force 
Materiel Command (AFMC), the Aeronautical Systems Center (ASC), the Air Force Research 
Laboratory (AFRL), the Air Force Security Assistance Center (AFSAC), the Air Force Institute of 
Technology (AFIT), the National Air and Space Intelligence Center (NASIC), the National 
Museum of the United States Air Force, (NMUSAF), the 445th Airlift Wing (AW), a regional DoD 
medical center, and numerous other Air Force, DoD, and government agencies. Bringing it all 
together is the 88th ABW, which operates, maintains and defends the installation.”49 
Wright-Patterson AFB’s total economic impact upon the Dayton MSA in 2009 was 
$5,171,487,421.50 In 2009, the Base hired 1,214 new people in new jobs.51  Beginning in 2010, 
Wright-Patterson AFB began to welcome 1,200 new personnel due to the Base Realignment 
and Closure. 
Research and Development Investment 
Many benefits accrue in Ohio due to the location of Wright-Patterson Air Force Base, the 
largest single site employer in the State. One of the most measurable ways is made evident 
through an analysis of Small Business Innovation Research (SBIR) awards. The table below 
shows that Ohio gets its “fair share” of SBIR funding, where its share of national SBIR awards is 
roughly four percent, which is a reasonable proportion when considering its population also 
makes up about four percent of the national population.  
 
 
48 Wright Patterson Air Force Base, 2010 Economic Impact Analysis 
49 Ibid 
50 Ibid 
51 Ibid 
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Figure 11: Region’s Differential Receipt of SBIR Awards, 2000-2009 
 SBIR Awards  
(in millions) 
Percent of 
the 
National 
Population 
Phase 1 
Award 
Ration to 
Population 
Phase 2 
Award 
Ration to 
Population 
Phase 1 
Awards 
Phase 2 
Awards 
Nation $4,810 $13,451 
Ohio $190 $541 
Percent of National 
Awards 
3.95% 4.02% 3.7% 1.06 1.08 
16-county Region $70 $237    
Percent of National 
Awards 
1.5% 1.8% 0.63% 2.31 2.80 
Source: Wright-Patterson Air Force Base 
Note: Analysis by Richard Stock, University of Dayton 
 
The Dayton Region in Ohio differentially benefits from its proximity to Wright-Patterson Air 
Force Base, and this is made obvious in the table above and the chart below, using SBIR funding 
as an example. The table above shows that the Greater Dayton region is granted two to three 
times as much SBIR funding as might be expected based on its size.  
Figure 12: SBIR/STTR Ohio Funding, 2000-2009 
 
Source: Department of Defense 
Note: Analysis by Kimberly Frazier, Clark State Community College, 2010 
 
Wright State University | Chapter 2: Ohio’s Aerospace Industry Profile 23 
 
January 1, 2011 OHIO’S AEROSPACE & AVIATION INDUSTRIES 
 
The Dayton region’s rate of award of SBIR funds is more than twice as high relative to 
population for Phase 1 awards (2.31) and almost three times as high as would be expected for 
Phase 2 awards (2.80).  Further, and not shown in the table, of the 600 SBIR awards made 
nationwide last year by the AFRL, 50 were made in the Dayton region. 
Perhaps more important than the potential to differentially benefit from SBIR awards is the 
ability to benefit from the Air Force’s Small Business Office (SBO); this national office is also 
located at Wright-Patterson Air Force Base. SBIR funding, which is roughly $370 million 
annually, comprises a relatively small portion of overall SBO funding. The office has a specific 
responsibility to facilitate small business involvement on procurement opportunities. To do 
that, the office maintains a detailed understanding of the needs of the various organizations at 
WPAFB. The SBO was recently recognized for awarding more than $3 billion in contract dollars 
to small businesses in fiscal year 2010 (equaling 17.3 percent of available contracting dollars 
not including individual contracts with obligations in FY 10 over $1 billion).    
Separate from the work with small businesses, the Air Force has an interest in 
commercialization of some technologies that were developed primarily for military 
applications, because commercialization could help drive down the cost of the technology to 
the military.  In the last five years, there has been substantial work done in demonstration 
programs to commercialize particular technologies developed at AFRL. 
Workforce Challenges Overview 
Among the issues facing the Aerospace workforce is the impending retirement of many mature 
workers, who possess experience and intellectual capital. Employers in the industry must 
protect the skills base, including improving the basic employability skills of entry level 
workers.52 According to the Congressional Research Service, the availability of skilled workers 
and engineers has emerged as an important issue. The United States is not producing enough 
qualified workers to meet the needs of aerospace companies and not enough students are 
opting for STEM careers.53 As one example, 30 percent of WPAFB's workforce hold STEM 
related positions, and leaders project 180 annual new STEM job growth over the next five 
years.54 Adding to the complexity of workforce planning, it is difficult to project job growth for 
Aerospace and Aviation Industries because of the uncertainty regarding federal 
funding/support into the future as communicated by the companies interviewed and surveyed 
for this project.  
52 US Department of Labor, High Growth Industry Profiles – Aerospace. 
http://www.doleta.gov/brG/Indprof/Aerospace_profile.cfm 
53 Congressional Research Report R40967 - U.S. Aerospace Manufacturing: Industry Overview and Prospects, 
Congressional Research Service (December 2009). 
54 Kristy Rochon, Dayton Development Coalition, 2011 
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Our analysis relies on Hoover’s Online, Inc. and Economic Modeling Specialists Inc. (EMSI) 
employment projection data as well as insights and data from the Aerospace and Aviation 
survey and company interviews. These sources show that by 2016, an additional 7,219 jobs may 
be needed in the Aerospace and Aviation Industries in Ohio. This does not include average 
civilian attrition at Wright-Patterson Air Force Base (WPAFB) of 3 percent. With a total 
workforce attrition of 700-1,000 every year at WPAFB and 60 percent of the WPAFB workforce 
being retirement eligible (7,800 people are currently eligible to retire), these are just the core 
workforce needs that WPAFB and the Dayton region will be challenged to meet.55 
According to Hoover’s Online (a Dun & Bradstreet company), the U.S. aerospace products and 
parts manufacturing industry includes about 1,300 companies with combined annual revenue 
near $170 billion. Major U.S. manufacturers include Boeing, Northrop Grumman, Lockheed 
Martin, Raytheon, and General Dynamics—all of which maintain a presence in Ohio. EMSI 
reports a total of 728,405 jobs in the aerospace manufacturing industry countrywide in 2011 
and the number of employees is expected to decrease by 0.8 percent by 2016. However in 
Ohio, minimal growth is expected in the aerospace manufacturing cluster (1.5 percent). Despite 
minimal growth industry-wide, a 27 percent increase in employment is expected in the Search, 
Detection, Navigation, Guidance, Aeronautical, and Nautical System and Instrument 
Manufacturing Industry. For a breakdown by aerospace manufacturing industry, refer to the 
table below.  
  
55 Ibid 
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Figure 13: Ohio’s Aerospace Manufacturing Industry Breakdown 
NAICS 
Code Description 
2011 
Jobs 
2016 
Jobs Change 
 
Percentage 
Change 
333314 Optical Instrument and Lens Manufacturing 202 84  (118)  (58%) 
334511 
Search, Detection, Navigation, Guidance, 
Aeronautical, and Nautical System and 
Instrument Manufacturing 
1,662 2,106 444 27% 
334515 
Instrument Manufacturing for Measuring 
and Testing Electricity and Electrical Signals 
1,614 1,161  (453)  (28%) 
335931 
Current-Carrying Wiring Device 
Manufacturing 
1,929 1,910  (19)  (1%) 
336411 Aircraft Manufacturing 75 64  (11)  (15%) 
336412 
Aircraft Engine and Engine Parts 
Manufacturing 
11,729 12,008 279 2% 
336413 
Other Aircraft Parts and Auxiliary Equipment 
Manufacturing 
4,171 4,365 194 5% 
336419 
Other Guided Missile and Space Vehicle 
Parts and Auxiliary Equipment 
Manufacturing 
<10 <10 -- -- 
  Total 21,384 21,697 313 1.5% 
Source: EMSI Complete Employment - 2011.3 
Currently, aerospace manufacturing employment is most heavily concentrated in the 
Southwestern Region of the State along the I-75 corridor from Cincinnati to Wright-Patterson 
Air Force Base and in the Northeastern region of the State in Cuyahoga County, supporting 
NASA Glenn. Employment in the Southwestern Region is home to approximately two-thirds of 
the State’s aerospace manufacturing industry, based on employment, while 25 percent of the 
State’s aerospace manufacturing employment is in the Northeastern Region. Refer to the 
following map for a complete look at aerospace manufacturing geographic concentration. 
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Figure 14: Ohio Aerospace Manufacturing Employment by County, 2011 
 
Source: EMSI Complete Employment - 2011.3 
Hoover’s Online also reports that the U.S. aviation industry represents more than 7,100 
companies with combined annual revenues over $200 billion. Aviation industry leaders include 
major airlines like American, Delta, and United Continental; express delivery companies such as 
FedEx and UPS; chartered and non-scheduled air carriers companies like Bombardier Flexjet 
and NetJets (Headquartered in Columbus, OH); and Support Activities provided by Atlantic 
Aviation – all of which have locations in Ohio. 
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Nationwide, the aviation industry employs 665,933 workers with annual average earnings of 
$71,881. Aviation employment is expected to increase by 3.6 percent by 2016.  In Ohio, the 
aviation industry employs nearly 16,000 workers. The average annual earnings of aviation 
workers in Ohio is 11.8 percent higher than the national average — $80,356. Employment is 
projected to increase by 6.3 percent by 2016. Nonscheduled Chartered Passenger Air 
Transportation and Other Support Activities for Air Transportation are expected to see the 
largest increase in number of employees — 657 (12 percent) and 430 (14 percent) respectively.  
For a breakdown of sectors within the Aviation Industry, refer to the following table. 
Aviation Industry Breakdown 
NAICS 
Code Description 
2011 
Jobs 
2016 
Jobs Change 
 
Percentage 
Change 
481111 Scheduled Passenger Air Transportation 5,458 5,565 107 2% 
481112 Scheduled Freight Air Transportation 238 149  (89)  (37%) 
481211 Nonscheduled Chartered Passenger Air Transportation 5,432 6,089 657 12% 
481212 Nonscheduled Chartered Freight Air Transportation 75 24  (51)  (68%) 
481219 Other Nonscheduled Air Transportation 142 125  (17)  (12%) 
488111 Air Traffic Control 40 10  (30)  (75%) 
488119 Other Airport Operations 1,022 1,011  (11)  (1%) 
488190 Other Support Activities for Air Transportation 3,032 3,462 430 14% 
611512 Flight Training 508 514 6 1% 
  Total 15,947 16,950 1,003 6% 
Source: EMSI Complete Employment - 2011.3 
Aviation companies employ nearly 16 thousand Ohioans in 2011 and employment is most 
heavily concentrated in the population centers of the State — primarily located in Ohio’s 
metropolitan areas. Refer to the following map for a complete look at aviation by geographic 
concentration.  
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Figure 15: Ohio Aviation Industry Employment by County, 2011 
 
Source: EMSI Complete Employment - 2011.3 
The U.S. research and development industries represent 129,472 establishments employing 
5,806,360 workers at an annual average wage of $98,770 in 2011 according to EMSI.  
Nationally, research and development employment is expected to increase across all industries 
totaling 4.1 percent by 2016. Similarly in Ohio, the research and development industry cluster is 
the only cluster projected to experience job growth across all industries, representing 81.8 
percent of employment growth within the aerospace & aviation cluster. Three of five industries 
account for almost three-quarters of the growth projected for the Aerospace & Aviation 
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Industry cluster—Engineering Services, Research and Development, and Civilian Federal 
Employment. In Ohio in 2011, 3,660 establishments employ 134,052 workers. However, annual 
average wages are 10.3 percent lower than the national average annual wage. Employment is 
predicted to increase 4.4 percent by 2016 — over 5,900 workers. Refer to the table below for a 
complete industry breakdown. 
Figure 16: Research & Development Industry Breakdown 
NAICS 
Code Description 
2011 
Jobs 
2016 
Jobs Change 
 
Percentage 
Change 
541330 Engineering Services 28,952 30,851 1,899 7% 
541380 Testing Laboratories 6,657 6,915 258 4% 
541712 
Research and Development in the 
Physical, Engineering, and Life Sciences 
(except Biotechnology) 
13,756 15,615 1,859 14% 
911000 Federal government, civilian, except postal service 49,969 51,619 1,650 3% 
912000 Federal government, military 34,717 34,953 236 1% 
  Total 134,052 139,954 5,902 4% 
Source: EMSI Complete Employment - 2011.3 
Ohio’s R&D concentration is nearly equal to the national average while Alabama’s R&D has a 
concentration that is 6 times higher than the national average, but R&D is projected to grow, 
and there are pockets of concentration.  While states like Kansas and Arizona have a huge 
aerospace manufacturing workforce, they lack the supporting research and development.  
Although California, Washington, and Texas have the highest concentrations of aerospace 
manufacturing, Ohio is well positioned to compete with Massachusetts, Florida, Kansas, Arizona 
and even Colorado if Ohio can take advantage of the R&D job growth and its manufacturing 
base.56 
As witnessed in the figure below, concentrated growth in the research and development 
industries can be seen primarily in four of Ohio’s 88 counties — Cuyahoga, Greene, Hamilton, 
and Franklin. Not surprisingly, three of the four counties receive the largest proportions of 
Department of Defense Procurement spending.  
The figure at the bottom of the next page presents potential gaps in available workforce to 
meet the critical demand of the Aerospace and Aviation Industries. Given the nature of 
Research and Development companies’ dependence on engineering and information 
technology expertise, the table shows cause for concern. Relating college graduates to 
56 Rochon, Kristy, Dayton Development Coaliton. 
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occupational demand, Ohio is substantially under-producing degrees in computer-related 
programs, and in computer engineering and industrial engineering. 
Figure 17: Research & Development Cluster - Change in Employment by County, 2011-2016 
 
Source: EMSI Complete Employment - 2011.3 
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Figure 18: Projected Openings, Completions, and Potential Gaps in Occupational Groups 
deemed Critical by the Aerospace and Aviation Industries 
Occupational Group 
Annual 
Openings 
2009 
Completions 
Potential 
Annual 
Gap 
Computer Systems Group 3,836 1,150 2,686 
Computer Engineers 1,364 223 1,141 
Aerospace Engineers 104 78 26 
Industrial Engineers 477 112 365 
Mechanical Engineers 432 595 -163 
Electrical Engineers 246 283 -37 
Chemical Engineers 56 174 -118 
Source: EMSI Complete Employment - 2011.3 
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Chapter 3: Aerospace Occupational Profile 
Ohio Labor Market Gaps 
Current and Five-year Business Demand 
More than 130 private Aerospace and Aviation companies in the State of Ohio participated in a 
workforce survey to define Aerospace and Aviation workforce requirements over the next five 
years. Even though this timeframe is limited compared to a long-term growth picture, most 
businesses struggled to define these short-term needs as their workforce demand depends on 
the company’s success in winning defense contracts. 
In these results, a nearly equal number of companies are represented in Aviation, Aerospace, 
and Defense sectors. The most common industrial classification of these companies is in the 
R&D classification (NAICS 541712), representing 39 of the 132 companies responding to the 
survey. 
Aerospace and Aviation Demand 
Nearly 40 percent of the companies anticipate future shortages of qualified candidates over the 
next five years. The most common reasons for this are due to specific occupation or skills that 
are already perceived to be difficult to recruit/attract and due to education and training 
programmatic issues (i.e., the need for specialized training).  
About ninety occupations were specified by the 132 private sector companies surveyed as 
critical occupations of the Aerospace and Aviation Industries. Engineering and Information 
Technology emerged as the most critical and complicated. In these two fields, little 
standardization of occupation titles and experience exists; as a result, the focused analysis 
shifted to degrees required for the occupations. The top five common degrees were defined as: 
Mechanical Engineering, Aerospace Engineering, Electrical Engineering, Computer Science, and 
Computer Engineering. The study also looked at secondary degrees that would be considered 
by the businesses if the primary degrees were unavailable. 
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Engineering and Information Technology 
Figure 19: Business Anticipated Shortfalls for Aerospace & Aviation Occupations 
 
The Engineering and Information Technology group emerged as the most critical and 
complicated group. For this reason, greater analysis is provided below. (To see the full listing of 
90+ critical occupations, see Appendix E.) The table below demonstrates the specialization 
within the occupational title, the primary degree required, the current number of workers 
employed in the occupation, the projected employment in 3-5 years, job vacancies, and the 
years of experience required. In total, the number of specialists employed by private companies 
in Engineering and IT occupations among sampled firms is currently 4,751, while the projected 
employment for specialists in 3 to 5 years grows roughly 12 percent to 5,312. A strong growth 
rate is not applicable to all occupations. High growth occupations include Aerospace Engineers 
(AE), “Engineers,” Computer Scientists (CS), and Systems Engineers (SE). 
Figure 20: Critical Engineering and IT Occupations in the Aerospace and Aviation Industries 
Critical Occupational 
Titles Primary Degree 
# of 
Establish-
ments Citing 
the Title 
Total 
Employed 
Projected 
Employ-
ment 
# of job 
vacancies 
Years of 
Experi-
ence 
Aerospace Design 
Engineer 
BS or MS – ME or EE 
or Aerodynamic 
Engineering 
7 38 48 0 1-5 
Aerospace Engineer MS - Aerospace Engineering, ME  9 124 162 11 3-10 
Chemical Engineer Chemical Engineering 4 U 9 1 1-5 
Computational Fluid 
Dynamics (CFD) 
Engineer 
MS or PhD - ME 2 13 22 1 5-10 
Computer Engineer IT, CS, Computer Engineering 3 4 U 5 3 
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Critical Occupational 
Titles Primary Degree 
# of 
Establish-
ments Citing 
the Title 
Total 
Employed 
Projected 
Employ-
ment 
# of job 
vacancies 
Years of 
Experi-
ence 
Computer Scientist CS 2 30 100 5 2 
Controls Engineer MS - Controls, Engineering 3 4 9 3 2-5 
Electrical 
Engineer/Aerospace 
Electrical Engineer 
Aerospace or 
Avionics Electrical 
Engineering 
12 30 30 3 0-10+ 
Engineer BS or MS – ME or Physics 7 4,287 4,544 2 5-10+ 
Engineering 
Manager 
BS - Engineering and 
an MBA 1 15 50 2 8 
Manufacturing 
Engineer 
Manufacturing 
Engineering or 
Aerospace 
Engineering 
4 15 23 2 5 
Material 
Engineer/Material 
Processing 
MS - Materials, 
Metals 3 3 8 2 2-5 
Mechanical 
Engineer/Mechanica
l Design Engineer 
ME or Aerospace 
Engineering 18 85 96 4 0-10+ 
Network Engineer Computer Engineering 1 3 5 3 5 
Process/Project 
Engineer 
ME or Aerospace 
Engineering 4 10 26 4 5+ 
Quality Engineer ME or Manufacturing Engineering 3 11 16 2 5 
Software Developer CS or MS - Engineering 4 13 U 0 1-20 
Software Engineer 
Software Engineering 
or Electrical 
Engineering or CS 
7 13 24 5 3-7 
Stress Engineer MS – ME 1 3 7 0 10 
Systems Engineer 
MS - Systems 
Engineering, 
Engineering, CS, 
Math, Physics 
5 42 121 7 4 
Test Engineer 
BS – ME, EE, 
Aerospace 
Engineering  
2 8 12 0 5 
Weld Engineer MS or PhD - Weld Engineering 2 U U 0 10-15 
Total  104 4,751 5,312 62  
  
  
11.8% 
increase   
Source: Wright State University Center for Urban and Public Affairs, 2011 
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The years of experience required by occupation varies by employer. For instance, some 
companies stated that they require three years of experience for their Aerospace Engineers, 
while others require ten years. Several initiatives are needed to address the complexity of the 
problem. The Ohio Board of Regents (OBOR) can have a greater effect on the positions 
requiring zero to three years of experience through a robust internship program and 
strengthening co-operative education programs. Other strategic issues include attracting and 
increasing retention rates of masters and doctoral students, and recruiting talent from outside 
of Ohio to the state.  Figure 21 presents occupations by the years of experience required, as 
reported by employers.  The blue bar indicates occupations that require zero and up to three 
years of experience which can be impacted by OBOR.  The gold bars present occupations that 
require three and up to 10 years of experience.  Experience for such occupations may be 
influenced by OBOR overtime and require aggressive recruitment strategies in the near-term.  
The green bars in the figure present occupational needs that must be met in the short-term and 
ongoing via talent recruitment efforts. 
Figure 21: Experience Required by Occupation 
 
Source: Wright State University Center for Urban and Public Affairs, 2011 
Analysis: Dayton Development Coalition, Aerospace & Aviation Workforce Strategy, 2011 
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The following table presents under and overproduction of graduates in fields relevant to 
occupational demand. The table underscores the challenge for Ohio of meeting even today’s 
demand for Computer Scientists and Engineers, as well as Aerospace Engineers, which are 
among the most critical occupations, as well as Industrial Engineers, so pertinent to aerospace 
manufacturers. 
Figure 22: Projected Openings, Completions, and Potential Gaps in Occupational Groups 
deemed Critical by the Aerospace and Aviation Industries 
Occupational Group Annual 
Openings 
2009 
Completions 
Potential 
Annual Gap* 
Computer Systems Group 3,836 1,150 2,686 
Computer Engineers 1,364 223 1,141 
Aerospace Engineers 104 78 26 
Industrial Engineers 477 112 365 
Mechanical Engineers 432 595 -163 
Electrical Engineers 246 283 -37 
Chemical Engineers 56 174 -118 
*Note: Calculations indicate Mechanical, Electrical and Chemical Engineering graduates may be in oversupply in 
the State. 
Source: EMSI Complete Employment, 2011.3 
 
The following chart outlines the more flexible degrees according to surveyed businesses, the 
occupation titles that businesses related to those degrees, their projected demand for the 
occupations, and the statewide demand for occupations pertinent to the degrees regardless of 
the industry. Double counting is expected in each of the projected annual openings due to the 
cross cutting nature of the degrees. 
Figure 23: Primary Degrees desired by Aerospace and Aviation Companies 
Primary Degree In 
Can Meet Occupational 
Requirements of 
Demand from 
Surveyed 
Companies 
Statewide 
Annual 
Openings* 
Mechanical 
Engineering 
Aerospace Engineer, Design 
Engineer, Manufacturing Engineer, 
Mechanical Engineer, 
Process/Project Engineer, Quality 
Engineer, Research 
Engineer/Research Scientist, 
Vulnerability 
191 383 
Aerospace 
Engineering 
Aerospace Engineer, Electrical 
Engineer, Manufacturing Engineer, 
Mechanical Engineer, 
Process/Project Engineer, 
156 95 
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Primary Degree In 
Can Meet Occupational 
Requirements of 
Demand from 
Surveyed 
Companies 
Statewide 
Annual 
Openings* 
Vulnerability Engineer 
Electrical Engineering 
Design Engineer, Electrical 
Engineer, Power Engineer, Research 
Engineer, Software Engineer, 
Vulnerability Engineer 
171 225 
Computer Science 
Computer Scientist, Computer 
Engineer, Software Developer, 
Software Engineer, Systems 
Engineer 
266 2,583 
Computer 
Engineering 
CNC Software Engineer, Computer 
Engineer, Network Engineer 15 1,254 
*Source: EMSI Complete Employment, 2011.2 
 
Scientists and Businesses Services 
In addition to Engineering and Information Technology occupations, Business Services and 
other Science occupations were identified as critical, hard-to-fill occupations. These 
occupations account for a total of 139 jobs in 2011 as reported by 132 Aerospace and Aviation 
companies in Ohio. Though this group accounts for only a small percentage of critical 
occupations cited by employers, these business demands should be monitored. 
Three companies reported employing 33 research scientists, and these scientists were 
presented in the Engineering Group rather than in the list of scientists below because 
employers identified the degree programs for those 33 research scientists as PhD level MEs and 
AEs. The analysis of the other scientist occupations and the financial service occupations is 
outlined in the chart below. 
 
 
 
 
 
 
 
 
38 Chapter 3: Aerospace Occupational Profile | Wright State University 
 
Ohio’s Aerospace & Aviation Industries 2011 
 
Figure 24: Business Anticipated Shortfalls for Science and Business Services Occupations 
. 
Source: Wright State University Center for Urban and Public Affairs, 2011 
Analysis: Dayton Development Coalition, Aerospace & Aviation Workforce Strategy, 2011 
 
Of all the critical occupations cited on the industry survey, Aerospace Engineers, Computer 
Scientists and Systems Engineers are projected to grow in demand the most.  The tables below 
provide more detail on each of the three occupations. 
Aerospace Engineers 
Basic Information  
O*NET Occupation 17-2011.00 
Title Aerospace Engineers 
Description 
Perform a variety of engineering work in designing, constructing, and 
testing aircraft, missiles, and spacecraft. May conduct basic and applied 
research to evaluate adaptability of materials and equipment to aircraft 
design and manufacture. May recommend improvements in testing 
equipment and techniques. 
2011 Occupational 
Jobs in Ohio 2,732 
2011-2016 Growth 122 
Openings, 2011-2016 485 
2011 Median Gross 
Annual Salary $96,574 
Source: EMSI Complete Employment - 2011.3  
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Very Important knowledge areas to the Aerospace Engineering Occupation: 
• Engineering & Technology 
• Design 
• Mechanical 
• Physics 
• Mathematics 
• Computers & Electronics 
 
Computer Scientist 
Basic Information  
O*NET Occupation 15-1011.00 
Title Computer and Information Scientists, Research57 
Description 
Conduct research into fundamental computer and information science as 
theorists, designers, or inventors. Solve or develop solutions to problems 
in the field of computer hardware and software. 
2011 Occupational 
Jobs in Ohio 901 
2011-2016 Growth 91 
Openings, 2011-2016 188 
2011 Median Gross 
Annual Salary $89,586 
 Source: EMSI Complete Employment - 2011.3  
Very Important knowledge areas to the Computer Scientist Occupation: 
• Mathematics 
• Computers & Electronics 
• English Language 
 
  
57 O*NET sites Computer Scientists as Computer and Information Scientists, Research 
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Systems Engineer* 
Basic Information  
O*NET Occupation 15-1099.02 
Title Computer Systems Engineers/Architects 
Description 
Design and develop solutions to complex applications problems, system 
administration issues, or network concerns. Perform systems 
management and integration functions. 
2011 Occupational 
Jobs in Ohio 8,297 
2011-2016 Growth 448 
Openings, 2011-2016 1,343 
2011 Median Gross 
Annual Salary $70,000-$80,000 
 Source: EMSI Complete Employment - 2011.3  
*Note: There is no SOC or O*NET occupation code for systems engineer. O*NET associates Computer Systems 
Engineers/Architects as being most closely associated. 
Very Important knowledge areas to the Computer Scientist Occupation: 
• Engineering & Technology 
• Computers & Electronics 
 
Federal Labor Market Gaps58 
Wright-Patterson Air Force Base 
Though not included in the survey, the workforce requirements at Wright-Patterson Air Force 
Base (WPAFB) and NASA Glenn impact, and at times drive, the Aerospace and Aviation 
workforce requirements for Ohio.  
Currently, 30 percent of WPAFB's workforce hold STEM related positions, and leaders project 
180 annual new STEM jobs over the next five years.  In addition, average civilian attrition is 3 
percent, with a total workforce attrition of 700-1,000 every year and 60 percent of the 
workforce is retirement eligible (7,800 people are currently eligible to retire).  These are just 
the core workforce needs that WPAFB will be challenged to meet. 
 
58 Rochon, Kristy. “Aerospace and Aviation Workforce Strategy,” Dayton Development Coalition, June 2011. 
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Aeronautical Systems Center 
The Aeronautical Systems Center (ASC) located at WPAFB, is the largest of three product 
centers within the Air Force Materiel Command (AFMC). ASC manages more than 500 Air Force, 
joint and international aircraft acquisition programs and related projects; executes an annual 
budget of $23 billion; and employs a workforce of more than 10,000 people located at the base 
and 38 other locations worldwide. Approximately 9,000 of these employees are assigned to 
WPAFB. 
The acquisition and logistic workforce needed to maintain ASC’s portfolio programs is a fast-
growing workforce, and in acquisition alone, WPAFB leadership is expecting to hire more than 
750 highly-skilled program managers and logisticians over the next five years. A large 
percentage of ASC’s current workforce is also eligible to retire in the next five years, and an 
equally large percentage still needs a graduate degree and could potentially benefit from a 
program focused on Program Management. On top of the new jobs and replacement jobs due 
to retirements, ASC operates with a standard attrition rate of three percent. Though the future 
impacts of these statistics is largely unpredictable, all likely outcomes lead to an environment 
where the Dayton Region could see considerable promotion opportunities for those who are 
currently employed with advanced degrees, as well as a significant portion of entry 
level/journeyman positions becoming available for new hires. 
The current training options available to ASC’s civilian employees are meeting their initial hiring 
needs, but there is a gap in availability and content of specialized training needed for natural 
career progression of their incumbent workers. In particular, ASC is interested in providing risk 
management training for more of its civilian workers. 
Air Force Research Laboratory 
Also located at WPAFB is the Air Force Research Laboratory (AFRL). AFRL is headquarters for ten 
directorates dedicated to leading the discovery, development, and integration of warfighting 
technologies. Five of its ten directorates operate from WPAFB—sensors, human factors, air 
vehicles, power and propulsion, and materials. These directorates account for 53 percent of 
AFRL’s total annual budget or nearly $2 billion in R&D funding. Under the 2005 BRAC, more 
than 1,000 scientists and engineering positions will move from other U.S. locations to serve at 
AFRL in Dayton. The burden of supplying a workforce for the future positions will partially fall 
on the Dayton Region (See Appendix F for a current view to the Aerospace and Aviation 
Industries in the Dayton Region.) 
According to one company surveyed, WPAFB has used Electrical Engineers (EEs) for years to do 
the work of Computer Scientists (CS). This approach no longer works because system 
architecture and infrastructure for high performance computing are paramount, and EEs do not 
have this training. Demand for CS will go up, and there is already a shortage. 
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NASA Glenn 
NASA Glenn Research Center has very specialized workforce requirements. In fiscal year 2009, 
78 percent of its workforce had a bachelor’s degree or higher. More than 1,200 of its 1,650 
employees are scientists, engineers and technicians. While its overall workforce numbers have 
been declining, its average percentage of scientists and engineers have remained steady with 
an increase of 33 jobs over the last four years, 26 of which were added in fiscal year 2009. 
These numbers do not include the 1,895 contractors employed by the center. 
Figure 25: Educational Attainment Levels of NASA Glenn Workforce 
 
Source: Dayton Development Coalition, Aerospace & Aviation Workforce Strategy, 2011 
The amount of funding budgeted for academic research is determined annually based on 
NASA’s goals and mission for each year. NASA Glenn is also closely tied to the University System 
of Ohio. Eight million dollars were awarded to Ohio colleges and universities in fiscal year 2009 
for R&D contracts and grants, assisting research and development activities. With $34.8 million 
academic awards in fiscal year 2009, NASA Glenn presents a unique opportunity for the OBOR 
specifically. Developing a stronger partnership with NASA Glenn would provide a better 
understanding of their R&D needs and how OBOR can increase its involvement.  
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Figure 26: State University Systems Receiving Awards to Support NASA Glenn 
 
Source: Dayton Development Coalition, Aerospace & Aviation Workforce Strategy, 2011 
Skills Gaps 
Secondary Degrees 
In the Aerospace & Aviation Employer Survey, in addition to identifying flexible primary 
degrees, the survey respondents were asked, if candidates with the primary degrees were not 
available, to identify secondary degrees that would be accepted for the critical occupations. 
When citing secondary degrees, companies were asked what competencies those degrees 
typically lack compared to the primary degree. Though physics was not identified as a primary 
degree for any of the occupations, it emerged as a flexible secondary degree for multiple 
occupations. Mechanical Engineering (ME) and Electrical Engineering (EE) also demonstrated 
their abilities to be cross-cutting with the appropriate supplemental training.  
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Figure 27: Secondary Degrees acceptable to Aerospace and Aviation Companies 
Secondary 
degree in 
Can meet occupational 
requirements of Listed skills lacking 
Statewide Annual 
Demand for 
Associated 
Occupations 
Physics 
Aerospace Engineer 
Electrical Engineer 
Engineering Manager 
Software Developer 
Software Engineer 
Systems Engineer 
Vulnerability Engineer 
Occupation Specific 
Programs 
Radio Frequency 
MBA 
Programming Skills 
Java Programming 
Programming Skills 
Not Specified 
47 
Electrical 
Engineering 
Controls Engineer 
Design Engineer 
Engineering Manager 
Manufacturing Engineer 
Network Engineer 
Research Engineer 
Not Specified 
Not Specified 
MBA 
Materials Background 
Not Specified 
Experience with 
Mechanical & Electrical 
Hardware 
225 
Mechanical 
Engineering 
Aerospace Engineer 
Engineering Manager 
Power Engineer 
Research Engineer/Research 
Scientist 
 
Software Developer 
Aerospace Systems 
MBA 
Electrical Skills 
Experience with 
Mechanical & Electrical 
Hardware 
 
Programming Skills 
383 
Chemistry 
Engineering Manager 
Mechanical Engineer 
MBA 
Mechanic Skills, 
Materials Processing & 
Knowledge 
130 
Source: Wright State University Center for Urban and Public Affairs, 2011 
Analysis: Dayton Development Coalition, 2011 
Education & Training Capacity Gaps 
The next point of departure is to study the number of graduates that Ohio generates within 
these degree programs to understand how supply may meet demand. This is not a matter of 
simply counting graduates from degree programs. Essentially all of the jobs presented in 
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previous tables require security clearances. However, according to the National Industrial 
Security Program Operating Manual, non-U.S. citizens do not qualify for a security clearance.59 
Graduates from the Air Force Institute of Technology (AFIT) must be excluded, because those 
students receive assignments to other military bases. Furthermore, the Ohio Board of Regents 
has conducted analyses of student retention, which shows that graduates of masters and PhD 
level engineering programs are retained at relatively low levels in Ohio (44 percent retention 
rate for master’s level students and 28 percent retention rate for PhD’s in Engineering).  
For example, the table below shows that while 468 (439+29) graduate degrees were earned in 
Southwest Ohio (looking all the way to Cincinnati), only 71 (66+5) were retained and eligible for 
a security clearance.  
Figure 28: Aerospace and Aviation Degree Fields: Southwest Ohio Eligible and Retained 
Graduates 
 
Total Eligible and Retained 
Occupational Codes associated 
with Degree Fields Bachelor Master PhD Bachelor Master PhD 
Computer Systems Group 212 72 4 152 18 3 
Computer Engineers 37 30 5 23 3 0 
Aerospace Engineers 0 66 9 n/a 3 0 
Industrial Engineers 33 47 0 22 9 n/a 
Mechanical Engineers 199 31 0 135 9 n/a 
Electrical Engineers 67 176 7 44 13 0 
Chemical Engineers 69 17 4 50 11 2 
Total 617 439 29 426 66 5 
 
Foreign citizens are a significant minority of those obtaining STEM related undergraduate and 
graduate degrees, and foreign citizens are the vast majority, in most cases, of those obtaining 
STEM related graduate degrees. The work being done at Wright-Patterson Air Force Base 
(WPAFB) and through local contracts must be fulfilled by a labor force of U.S. Citizens who are 
adept with engineering and science backgrounds.  There have been discussions at a strategic 
level, but the problem requires active intervention at an early stage in the educational process 
(junior high and early high school) to encourage students to pursue STEM disciplines.   
59 “However, if a non-U.S. citizen requires access to U.S. classified information and meets the requirements of 
paragraph 2-209 and 2-210 of the National Industrial Security Program Operating Manual (NISPOM), a Limited 
Access Authorization (LAA), no higher than the Secret level, may be issued.” 
http://www.dss.mil/isp/international/laa.html 
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The Air Force is about to take a strategic step forward in response to their concerns that 
insufficient numbers of U.S. citizens are going into the STEM disciplines.  Unlike the Army and 
Navy, the Air Force has not had a line item budget for STEM education partnerships and 
outreach, however, that is about to change.  An official Air Force report called Bright Horizons 
that was distributed in spring of 2011, has called for a revamping of Air Force STEM initiatives. It 
calls for a line item in the Air Force budget and a national STEM office that would be located at 
WPAFB.  
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Chapter 4: Educational Capacity in Ohio to Support the Aerospace and 
Aviation Industries 
 
Much of what the University System of Ohio has to offer is unknown among employers within 
the state and the nation. The vastness of the system and the quality of the programs are an 
asset that should be proclaimed on a national stage. (See Appendix B for a complete listing of 
Aerospace & Aviation Academic Programs in Ohio.) Education should be one of Ohio’s greatest 
commodities to (1) recruit and retain Ohio’s best and brightest and (2) actively draft national 
talent. 
Internships and College Recruitment 
The survey queried businesses on the use of internships and their recruitment of students from 
in-state and out-of-state universities and colleges as a means of meeting employer demand. 
Nearly 40 percent (39.8 percent, n=43) of the Aerospace and Aviation companies offer 
internship and/or cooperative education opportunities to college students. Another 18 
companies are pursuing or are interested in pursuing such programs. Of those 43 firms that 
currently offer internship and co-op opportunities, 37 of them recruit permanent employees 
from their pool of interns.  
The Dayton region is one of the top two regions in the state to receive Ohio Third Frontier 
Internship Program funds.  This program helps fund interns on-site at local companies for up to 
half of the cost of the intern up to $3,000.  Over 400 interns have been leveraged through the 
Ohio Third Frontier Internship Program in the Greater Dayton Region and roughly 67 percent of 
those interns received full time employment offers.60   
Forty-two of the companies frequently recruit graduates from specific universities or colleges 
within Ohio. The following pie chart shows that the top universities from which graduates are 
recruited are The Ohio State University, Wright State University and the University of 
Cincinnati. 
 
  
60 Dayton Area Chamber of Commerce, 2011 
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Figure 29: Aerospace and Aviation Student Recruitment from Ohio Colleges and Universities 
 
Source: Wright State University Center for Urban and Public Affairs, 2011 
 
Twenty of the 132 companies frequently recruit graduates from universities and colleges 
outside of Ohio. These companies are not exclusively pursuing graduates outside of Ohio; 
rather, an array of programs is pursued to diversify the company’s workforce training 
background. In some cases, junior employees are recruited from selected universities (outside 
Ohio) renowned for their engineering, science, and technology programs. For example, one 
Figure 30: Out of State Institutions and the Programs from which Businesses Recruit 
 
Source: Wright State University Center for Urban and Public Affairs, 2011 
Analysis: Dayton Development Coalition, Aerospace & Aviation Workforce Strategy, 2011 
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employer said it needs talent with five-ten years of experience in Power Electronics (a PhD in EE 
preferred), Electromagnetics Engineering (PhD in EE preferred), and Systems Engineering (a 
master’s is preferred and the employer requires physics and systems work experience). They 
currently recruit from Texas Tech for Power Electronics. 
Another employer (a Prime Contractor) said there is little the State of Ohio can do to assist 
them in meeting their workforce needs. Their manufacturing is done on the West Coast, which 
therefore has the needed design expertise. They look to prior Air Force employees to fill their 
pipeline for program managers, and these are commonly recruited as former WPAFB 
employees. They did offer that financial managers are key to their operations, and are better 
able to articulate their employment needs. Many of these positions are filled through 
recruitment from the East Coast but could be an area of opportunity for Ohio.  The table below 
summarizes the reasons for out-of-state recruitment. 
Figure 31: Factors Affecting Out-of-State Recruitment 
Factors Cited by Surveyed Businesses  
One company cited Iowa State students as having a strong focus and maturity they look for in their 
employees. 
Several companies reported programs that were 
not available in Ohio: 
• Space Systems Engineering 
• Space Propulsion 
• Space Power 
• Pace Communications 
• Fire Engineer 
• Power & Pulsed Power 
• Process Engineer 
 
 
• Cyber/Trust Engineers 
• Avionics Program 
• BS in Systems Engineering 
• Software Engineers trained in MATLAB 
• And LabView 
• Finance Grads with a S&T background 
One company cited the Laser & Electro-Optical programs are stronger outside of Ohio. 
Co-ops were very important to some businesses, and they cite non-Ohio schools that offer great co-op 
programs (this was in the general sense, no schools were named). 
Also, some businesses reported that a higher value is placed on experience in the industry than 
academic credentials. 
Recruitment outside the state to diversify the training to which candidates have been exposed. 
Schools are not training to industry standards and are teaching outdated materials. 
The Computer Science Program at the University of Cincinnati was a major source for one company’s 
recruitment, and that program has closed. (The program is being reinitiated at an off-campus 
location.) 
Source: Wright State University Center for Urban and Public Affairs, 2011 
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Workforce Concerns 
In the forefront of many Aerospace, Aviation, and Defense workforce concerns is eligibility. U.S. 
citizenship is generally required to work on defense contracts. This limits accessibility to some 
top talent. In Ohio, of the students enrolled in Master’s and Doctoral primary degree programs 
relevant to Aerospace and Aviation companies, only 28 percent are eligible and retained. In 
addition, the Air Force Institute of Technology (AFIT) often appears in enrollment databases like 
the Integrated Postsecondary Education Data System (IPEDS); most of these students are active 
duty, typically attend programs at WPAFB, and move to a follow-on assignment after 
graduation. Though AFIT active duty military students cannot be considered candidates for the 
private industry workforce pipeline, recently enacted legislation will permit some private sector 
students to enroll in degree-granting AFIT programs. 
 
Figure 32: Critical Degrees Enrollment vs. Eligibility and Retention in Ohio 
 
Source: Dayton Development Coalition, Aerospace & Aviation Workforce Strategy, 2011 
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Conclusion61 
 
In addition to the known shortages in the workforce pipeline, the Aerospace and Aviation 
Industries have the potential to surge in the next 10 to 15 years. There is an alignment of 
industry R&D and manufacturing that can position Ohio to capture a substantial percentage of 
the future market share. In order to take advantage of this, the State must develop and 
implement a strategy to address the critical issues in economic and workforce development. 
Meeting existing workforce needs is not enough to secure future jobs; the State must produce 
critical primary and secondary degrees to meet national demands and attract Aerospace and 
Aviation companies. 
Ohio can compete with many aerospace powerhouses like Colorado, Alabama, Florida, and 
Massachusetts but must set itself apart and market its unique attributes from the state level. 
Ohio has: 
• Concentration and projected growth in R&D 
• Current manufacturing workforce 
• Existing aerospace and aviation parts manufacturing 
• Capacity to grow due to pool of skilled unemployed manufacturing workforce 
• Vast university system willing to respond to business demands 
• Federal industry sector expertise and R&D 
 
The major void that exists is a prime manufacturer production line. Strategies must focus on 
recruiting a production line to the state, and a key component to these strategies is producing 
the workforce needed to meet the needs of Aerospace and Aviation businesses and initiatives 
that demonstrate the state’s priorities to the nation and the world. 
 
  
61 Rochon, Kristy. “Aerospace and Aviation Workforce Strategy,” Dayton Development 
Coalition, June 2011. 
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Appendix A: Frequency Tables 
 
Company’s primary role in the Aviation and/or Aerospace Industry 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Aviation 53 4.6 4.6 4.6 
Aerospace 38 3.3 3.3 7.9 
Defense 41 3.5 3.5 11.4 
Not part of the aviation 
or aerospace industry 
1,026 88.6 88.6 100.0 
Total 1,158 100.0 100.0  
 
Frequency Tables - Aviation & Aerospace Employers 
 
Company’s primary role in the Aviation and/or Aerospace Industry 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Aviation 53 40.2 40.2 40.2 
Aerospace 38 28.8 28.8 68.9 
Defense 41 31.1 31.1 100.0 
Total 132 100.0 100.0  
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In what area of the Aviation and/or Aerospace industry does your company primarily 
operate in the State of Ohio? 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Maintenance and 
Support 
16 12.1 15.0 15.0 
Manufacturing 25 18.9 23.4 38.3 
Research & 
Development 
39 29.5 36.4 74.8 
Other 27 20.5 25.2 100.0 
Total 107 81.1 100.0  
Missing System 25 18.9   
Total 132 100.0   
 
In what area of the Aviation and/or Aerospace industry does your company primarily operate in 
the State of Ohio? Other, specify  
• Research & Development and other (2) 
• Advisory and Assistance (1) 
• Aircraft Management, Charter, & Maintenance (1) 
• Aircraft Sales (1) 
• Charter  (1) 
• Consulting & Pilot Service (1) 
• Consulting Services (1) 
• Education (2) 
• Engineering (3) 
• Engineering Consulting (2) 
• Engineering Services (1) 
• FBO (1) 
• Flight Training (3) 
• Flight Training & Maintenance & Support (1) 
• Life Cycle Logistics Analysis (1) 
• Lifecycle of Aircraft (we are an employment agency) (1) 
• Maintenance, Manufacturing (1) 
• Mechanical Testing of Materials  (1) 
• Product & Material Testing (1) 
• Refinishing (1) 
• Simulation (1) 
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Full-time employees at this location (recoded) 
 Frequency Percent Valid Percent Cumulative Percent 
Valid 1 – 4 employees 34 25.8 34.3 34.3 
5 – 49 employees 42 31.8 42.4 76.8 
50 – 99 employees 10 7.6 10.1 86.9 
100 – 249 employees 3 2.3 3.0 89.9 
250+ employees 10 7.6 10.1 100.0 
Total 99 75.0 100.0  
Missing System 33 25.0   
Total 132 100.0   
 
Part-time employees at this location (recoded) 
 Frequency Percent Valid Percent Cumulative Percent 
Valid 1 – 4 employees 45 34.1 63.4 63.4 
5 – 49 employees 25 18.9 35.2 98.6 
100 – 249 employees 1 .8 1.4 100.0 
Total 71 53.8 100.0  
Missing System 61 46.2   
Total 132 100.0   
 
 
Full-time employees in Ohio (recoded) 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Not specified 1 .8 1.2 1.2 
1 – 4 employees 28 21.2 32.6 33.7 
5 – 49 employees 38 28.8 44.2 77.9 
50 – 99 employees 7 5.3 8.1 86.0 
100 – 249 employees 5 3.8 5.8 91.9 
250+ employees 7 5.3 8.1 100.0 
Total 86 65.2 100.0  
Missing System 46 34.8   
Total 132 100.0   
 
 
  
Wright State University | Appendix A: Frequency Tables 59 
 
January 1, 2011 OHIO’S AEROSPACE & AVIATION INDUSTRIES 
 
Part-time employees in Ohio (recoded) 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Not specified 1 .8 1.6 1.6 
1 – 4 employees 42 31.8 65.6 67.2 
5 – 49 employees 21 15.9 32.8 100.0 
Total 64 48.5 100.0  
Missing System 68 51.5   
Total 132 100.0   
 
Does this company offer internship and/or cooperative education 
opportunities to college students? 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Yes 43 32.6 39.8 39.8 
No 65 49.2 60.2 100.0 
Total 108 81.8 100.0  
Missing System 24 18.2   
Total 132 100.0   
 
 
Is your company pursuing or interested in pursuing an internship or 
cooperative education program? 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Yes 18 13.6 30.0 30.0 
No 42 31.8 70.0 100.0 
Total 60 45.5 100.0  
Missing System 72 54.5   
Total 132 100.0   
 
 
Does your company recruit permanent employees from its pool of 
interns? 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Yes 37 28.0 80.4 80.4 
No 9 6.8 19.6 100.0 
Total 46 34.8 100.0  
Missing System 86 65.2   
Total 132 100.0   
60 Appendix A: Frequency Tables | Wright State University 
 
Ohio’s Aerospace & Aviation Industries 2011 
 
Proportion of employees recruited as permanent employees from company's pool of interns 
 Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid  102 77.3 77.3 77.3 
0 7 5.3 5.3 82.6 
0% - No interns are available for full-
time 
1 .8 .8 83.3 
1 3 2.3 2.3 85.6 
1 new hire last year 1 .8 .8 86.4 
1/2 1 .8 .8 87.1 
1% 1 .8 .8 87.9 
100% 2 1.5 1.5 89.4 
15% 2 1.5 1.5 90.9 
2 1 .8 .8 91.7 
2 interns 2 1.5 1.5 93.2 
20 1 .8 .8 93.9 
20% 1 .8 .8 94.7 
3-4 in the last 3 years 1 .8 .8 95.5 
30% 1 .8 .8 96.2 
40% (35 total since program inception) 1 .8 .8 97.0 
5/11 1 .8 .8 97.7 
50% 1 .8 .8 98.5 
Employees 40 coops over the years 1 .8 .8 99.2 
N/A 1 .8 .8 100.0 
Total 132 100.0 100.0  
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Do you anticipate future shortages of qualified candidates over the 
next five years? 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Yes 39 29.5 39.8 39.8 
No 59 44.7 60.2 100.0 
Total 98 74.2 100.0  
Missing System 34 25.8   
Total 132 100.0   
 
Explanation of anticipated future shortages of qualified candidates over the next five years 
• Acquisition Management, Financial Management, Configuration Data Management - 
many skill sets the Air Force requires 
• Aerospace Engineers, Airframe Technicians, Avionics Design & installation 
• Aerospace field requires specific training in advanced materials and manufacturing 
• Aging workforce in our industry and not enough educational focus on power in the 
upcoming graduates 
• Biggest problem is that the A&D industry has not trained and developed senior 
engineering talent (10-20 years of experience). 
• Candidates want to be spoon fed instead of innovative 
• Certified Flight Instructors 
• Commercial Pilots & Aircraft Mechanics 
• Currently having a problem finding qualified software/controls Engineers, Laser Techs & 
Materials Engineers 
• Defense work can require U.S. citizenship.  Graduate schools have a large percentage of 
foreign nationals who are therefore ineligible for employment in this area. 
• Depends on growth - currently have limited capability to accommodate additional work 
• Engineering, information technology professionals, cyber and STEM in general will all be 
critical needs 
• Engineers...early and direct hires. 
• Java programmers that are U.S. Citizens 
• Need for systems engineers and skilled craftsmen 
• Need more mechanical engineers or aerospace engineers to meet our existing markets. 
• Need more people with PhD & Masters degrees.  Need people who are U.S. Citizens. 
• Need more workers who can get security clearances.  Need to market the Dayton 
Region better. 
• Not sure. If DOD budgets are cut, we will need to lay off people. 
• People are having trouble relocating to the area because they cannot sell their homes 
• Plans to double their business in the next 4-5 years and will need more welders, CNC 
Machinists and Aerospace Engineers 
• Rubber chemistry/compounding does not seem to be an interesting field to young 
people and the older ones are retiring. 
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• Schools are not training to industry standards. They are teaching outdated material. We 
need more technologically based material. 
• Shortage of experienced flight instructors 
• Shortage of U.S. Citizen aerospace engineers and scientists 
• Shortage of U.S. citizens with post graduate training 
• Specialized field 
• Specialized product, and this business has always relied on OTJ training to develop 
qualified staff. 
• The change from Metallurgical Engineering to Materials Science & Engineering has 
resulted in graduating students who know little about processing and properties about 
metals.  For example, current graduates know almost nothing about heat treating of 
steel.  We are a 3 person company and we do not recruit openly.  We would like to grow 
to become a 5-6 person company over the next few years. 
• The computer science program for one of our major recruiting schools was eliminated 
(University of Cincinnati) 
• There are so many underemployed or unemployed good people out there that I don't 
think it will be a problem. 
• There may be a shortage of pilots in the next few years which will pull instructors to 
other jobs 
• Trouble finding engineering, IT, supply chain professionals who are interested in 
relocating to Troy.  It is also challenging to find people with at least 3-5 years of 
experience.  Need to make the Region more appealing. 
• We are already having a difficult time finding qualified candidates in the Radio 
Frequency (RF) Engineer domain. Most qualified candidates that we find today are in 
their 50's. There are very few younger candidates that can come in and actually design 
RF circuits. 
• We are fire protection engineers.  No degree programs outside of New England and 
Maryland.  Really need one west of Appalachian mountains 
• We believe areas where shortage will occur: (1) aeronautics controls, (2) fatigue & 
fracture mechanics, (3) specialized areas such as residual stresses & their impact. 
• We find it difficult to find reliability or life cycle cost analysts 
• We hope to grow a specific service and as it grows, more engineers will be needed. 
• We need highly specialized technical engineers & scientists 
• We specialize in avionics only. Most A&P's' do not work with the avionics arena and 
there is not really a good training track other than experience. 
• Working on developing apprenticeships in house for welders. 
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Does your company frequently recruit graduates from specific 
universities or colleges within Ohio? 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Yes 42 31.8 38.5 38.5 
No 67 50.8 61.5 100.0 
Total 109 82.6 100.0  
Missing System 23 17.4   
Total 132 100.0   
 
Does your company frequently recruit graduates from specific universities or colleges within 
Ohio? University/College specified 
• Akron University (2) 
• Bowling Green (2) 
• Case Western Reserve University (2) 
• Cedarville (1) 
• Cincinnati State (1) 
• Clark State (2) 
• Cleveland State University (3) 
• Hobart Welding School (1) 
• Kent State (2) 
• Ohio Northern University (2 
• Ohio State University (16) 
• Ohio University (3) 
• Rhodes State (1) 
• Sinclair Community College (2) 
• Toledo University (1) 
• University of Akron (6) 
• University of Cincinnati (11) 
• University of Dayton (7) 
• University of Toledo (2) 
• Wittenberg University (1) 
• Wright State University (14) 
 
Does your company frequently recruit graduates from specific universities or colleges within 
Ohio? Programs/Certificates/Degree Fields specified 
• A.S. Mechanical Engineering Technician (1) 
• Aerospace Engineering (1) 
• ATIC (1) 
• Aviation (3) 
• BS - Mechanical Engineering/Electrical Engineering/Industrial Engineering (1) 
• BS - Electrical Engineering (1) 
• BS - Engineering (1) 
• BS/MS in CS, CEG, EE (1) 
• Business, Legacy APS (1) 
• Chemistry/Polymer Chemistry/Polymer Engineering/Engineering (1) 
• Civil Engineering (1) 
• College of Polymer Science and Polymer Engineering (1) 
• Computer Engineering, Electrical Engineering, Computer Science, Math, Physics (1) 
• Computer Science, Computer Engineering (1) 
• CS/Engineering/MIS (1) 
• Electrical & Computer Engineering dual degree majors (1) 
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• Electrical & Mechanical Engineering (1) 
• Electrical Engineering (2) 
• Engineering (6) 
• Engineering ( Aerospace, Mechanical, Electrical, Chemical, Computer) (1) 
• Engineering, Human Resources, Finance (1) 
• Engineering, Physics (3) 
• Engineering/Management (1) 
• Human Factors/Psychology/Software Engineering (1) 
• IT, Math (1) 
• IT, Mechanical Engineering, Aerospace Engineering, Computer Science (1) 
• Materials Science (1) 
• Math & Computer Science (1) 
• Math & Computer Science/Engineering/Programming (1) 
• Math, Engineering (1) 
• Mechanical Engineering (1) 
• Mechanical Engineering (2) 
• Mechanical Engineering, IT (1) 
• Medical & NASA (1) 
• MS/BS various Engineering/Tech Degrees (2) 
• Only when needed & we always look to Wright State University (1) 
• Patent Law, Engineering (1) 
• School of Engineering/Coop Program Participant (1) 
• Software & Electrical Engineering (1) 
• STEM (1) 
• Supply Chain (1) 
• SW Engineering, Human Factors - MS, PhD, Electrical (1) 
• Electrical Engineering, BS -Electrical Engineering, BS -Mechanical Engineering (1) 
• Weld Engineering (2) 
 
  
Wright State University | Appendix A: Frequency Tables 65 
 
January 1, 2011 OHIO’S AEROSPACE & AVIATION INDUSTRIES 
 
Does your company frequently recruit graduates from specific 
universities or colleges outside Ohio? 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Yes 20 15.2 18.7 18.7 
No 87 65.9 81.3 100.0 
Total 107 81.1 100.0  
Missing System 25 18.9   
Total 132 100.0   
 
Does your company frequently recruit graduates from specific universities or colleges outside 
Ohio? University/College specified 
• Bradley University (1) 
• Carnegie Mellon (1) 
• Eastern Michigan (1) 
• Georgia Tech (1) 
• Iowa State (1) 
• Letourneau University (1) 
• Michigan State University (1) 
• Purdue University (6) 
• RIT (1) 
• Rose-Hulman (Indiana) (1) 
• Texas Tech (1) 
• Trine University (1) 
• UCLA (1) 
• University of Illinois (2) 
• University of Maryland (1) 
• University of Michigan (3) 
• University of Missouri (1) 
• University of North Dakota (1) 
• USM (1) 
• UT (1) 
• Vincennes University (1) 
• WMU (1) 
• Worcester Polytechnic (1) 
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Does your company frequently recruit graduates from specific universities or colleges outside 
Ohio? Programs/Certificates/Degree Fields specified 
• Aerospace Engineering (3) 
• Aviation (1) 
• BS - Electrical Engineering (1) 
• BS/MS Fire Protection Engineering (1) 
• Civil Engineering (3) 
• Computer Engineering, Computer Science, Math (1) 
• Engineering (6) 
• Engineering, Operations (1) 
• Engineering, Operations, Human Resources (1) 
• Engineering/Pulsed Power (1) 
• Mechanical Engineering (3) 
• MS- Fire Protection Engineering (1) 
• MS/BS various Engineering/Tech Degrees (3) 
• PhD, MS or BS in Electrical Engineering (1) 
• PhD, MS, or BS in Electrical Engineering or Mechanical Engineering (1) 
 
 
Why do you focus recruitment efforts outside Ohio: Out of state 
universities provide better access and support for recruiting process  
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Selected 1 .8 100.0 100.0 
Missing System 131 99.2   
Total 132 100.0   
 
 
Why do you focus recruitment efforts outside Ohio: 
Colleges/Universities in Ohio are under-producing the graduates 
needed  
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Selected 6 4.5 100.0 100.0 
Missing System 126 95.5   
Total 132 100.0   
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Why do you focus recruitment efforts outside Ohio? Graduates of 
colleges/universities in Ohio lack specific skill sets or core competencies 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Selected 4 3.0 100.0 100.0 
Missing System 128 97.0   
Total 132 100.0   
 
Skill sets or core competencies Ohio graduates are lacking 
• Laser & electro-optical programs are stronger outside of Ohio 
• No pulsed power programs in Ohio 
• Space systems engineering, space propulsion, space power, space communications 
• students have a strong focus and are more mature, ask more questions and know what 
they want 
 
 
Why do you focus recruitment efforts outside Ohio: Other reason 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Selected 14 10.6 100.0 100.0 
Missing System 118 89.4   
Total 132 100.0   
 
Why do you focus recruitment efforts outside Ohio: Other reason, specify 
• Accessibility and availability 
• Aerospace Engineering Program 
• Based on location of work where we need the person - we staff nation wide 
• Company has offices in IL, MO 
• Contacts at university 
• Diversity of the workforce 
• Just taking what is available 
• New to the state, do not know 
• Old Alma Matter 
• Past experience 
• Proven Skills are more important than academic credentials; We seek recruits with 
aviation 
• shortage of candidates across 
• The majority of our recruiting is in Ohio, but co-ops are very important to us.  Some non-
Ohio schools offer great co-op programs. 
• Top rated programs 
• We are a small company & there is lots of competition. 
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Why do you focus recruitment efforts outside Ohio: Company does not 
recruit from colleges/universities 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Selected 7 5.3 100.0 100.0 
Missing System 125 94.7   
Total 132 100.0   
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Appendix B: Aerospace and Aviation Academic Programs in Ohio62 
The following table lists academic programs throughout the State that pertain to the Aerospace 
and Aviation Industries.  The table identifies each individual program as well as the degree level 
(Associate and Technical, Bachelor’s, Master’s and Doctoral), the institution that offers the 
program, and the total number of completers in the programs.  There are 73 programs listed in 
the table, and 27 are at the Doctoral level, 36 are at the Master’s level, 46 are at the Bachelor’s 
level and 54 are at the Associate and Technical level.  Completer totals are for 2009 and are 
pulled from IPEDS data.  There were 11,287 total completers amongst the 73 programs in 2009, 
and 468 completers amongst the Doctoral programs, 1,957 amongst the Master’s level, 4,762 
amongst the Bachelor’s programs and 4,100 amongst the Associate and Technical Programs. 
These completer totals are not adjusted for U.S. citizenship or retention, and AFIT completers 
are included. 
A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
Aeronautical/Aerospace Engineering 
Technology/Technician A&T 
Columbus State Community 
College; Cincinnati State 
Community College 
16 
Aeronautics/Aviation/Aerospace 
Science and Technology, General 
 
B 
Ohio University; Kent State 
University-Kent; Miami 
University-Oxford; The Ohio 
State University 
96 
A&T 
Sinclair Community College; 
Ohio University; University of 
Cincinnati-Clermont 
29 
Aerospace, Aeronautical and 
Astronautical Engineering D 
University of Cincinnati; The 
Ohio State University; Air 
Force Institute of Technology 
13 
62 Owen, John. “Aerospace and Aviation Workforce Strategy,” Dayton Development Coalition, 
June 2011. 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
 
M 
The Ohio State University; 
Case Western Reserve 
University; University of 
Cincinnati; University of 
Dayton; Air Force Institute of 
Technology 
100 
B 
Case Western Reserve 
University; The Ohio State 
University; University of 
Cincinnati 
95 
Agricultural/Biological Engineering 
and Bioengineering 
 
D The Ohio State University 3 
M The Ohio State University 5 
B The Ohio State University 38 
A&T Clark State Community College 0 
Aircraft Powerplant 
Technology/Technician A&T 
Great Oaks; Sinclair 
Community College 14 
Airframe Mechanics and Aircraft 
Maintenance Technology/Technician A&T 
Sinclair Community College; 
Great Oaks 14 
Airline/Commercial/Professional Pilot 
and Flight Crew A&T Sinclair Community College 1 
Applied Mathematics 
 
D 
Case Western Reserve 
University, Kent State 
University-Kent; Air Force 
Institute of Technology 
2 
M 
Air Force Institute of 
Technology; Case Western 
Reserve University; 
University of Akron; Wright 
State University, Kent State 
Unviersity-Kent, University of 
Dayton 
17 
B 
Case Western Reserve 
University; University of 
Akron; Ohio University 
15 
Applied Mathematics, Other A&T Mount St. Joseph 0 
Astronomy D The Ohio State University 3 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
 
B 
Case Western Reserve 
University; The Ohio State 
University; University of 
Toledo; Youngstown State 
University 
9 
Astrophysics B Ohio Wesleyan; Ohio University 3 
Aviation/Airway Management and 
Operations B 
Bowling Green State 
University; Ohio University 33 
Avionics Maintenance 
Technology/Technician A&T 
Cincinnati State Community 
College; Columbus State 
Community College; Miami 
Valley Career Technology 
Center; Sinclair Community 
College; Toledo Public 
Schools 
29 
Biomedical Technology/Technician 
 
B DeVry 11 
A&T 
Owens Community College; 
Brown Mackie College-Cin; 
Cincinnati State Community 
College; Stark State College; 
Diagnostic Imaging Tech Educ 
Center 
43 
Biomedical/Medical Engineering 
 
D 
Case Western Reserve 
University; University of 
Cincinnati; University of 
Akron; The Ohio State 
University 
34 
M 
The Ohio State University; 
University of Toledo; Ohio 
University; Wright State 
University; Case Western 
University; University of 
Cincinnati; University of 
Akron 
71 
B 
Case Western Reserve 
University; University of 
Akron; University of 
Cincinnati; University of 
Toledo; Wright State 
University 
191 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
Chemical Engineering 
 
D 
Ohio University; University of 
Akron; Case Western Reserve 
University; University of 
Cincinnati; The Ohio State 
University 
34 
M 
Case Western Reserve 
University; University of 
Akron; University of 
Cincinnati; University of 
Toledo; Ohio University; 
University of Akron; 
Cleveland State University; 
University of Dayton; Ohio 
State University; Youngstown 
State 
56 
B 
Ohio University; University of 
Akron; Cleveland State 
University; Case Western 
Reserve University; The Ohio 
State University; University of 
Cincinnati; University of 
Dayton; University of Toledo; 
Youngstown State University; 
Miami University-Oxford 
242 
A&T Ohio University; University of Akron 5 
Computer and Information Sciences, 
General 
 
D The Ohio State University 24 
M 
The Ohio State University; 
University of Cincinnati; 
Wright State University; 
Bowling Green State 
University; Cleveland State 
University; Miami University-
Oxford 
152 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
B 
Mount St. Joseph; Bowling 
Green State University; 
Cleveland State University; 
Miami University-Oxford; The 
Ohio State University; 
University of Cincinnati; 
Wright State University; 
Cedarville University; 
Defiance; Franciscan; 
Heidelberg; Marietta; Mount 
Vernon; Oberlin; Otterbein; 
Ohio University; Phoenix-Cin; 
Phoenix-Cle; Tiffin; University 
of Dayton; Wilberforce 
University 
327 
A&T 
Edison Community College; 
Sinclair Community College; 
Southwestern; University of 
Cincinnati-Clermont; Mount 
St. Joseph; Rio Grande 
Community College; Bryant 
and Stratton-Cle; Cincinnati 
State Community College; 
Columbus State Community 
College; Lorain County 
Community College; 
Northwest State Community 
College; Terra Community 
College; University of Toledo; 
Akron Institute of Herzing 
University; Cleveland 
Institute of Technology; 
Eastern Gateway Community 
College; IT Certification 
Institute LLC 
453 
Computer Engineering 
Technology/Technician 
 
B 
Shawnee State; University of 
Cincinnati; DeVry; University 
of Dayton; Youngstown State 
University 
40 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
A&T 
Lakeland Community College; 
Lorain County Community 
College; Owens Community 
College; Bowling Green State 
University-Firelands; 
Cuyahoga Community 
College; Cincinnati State 
Community College; Stark 
State College; CTLC of 
Portage; Northwest State 
Community College; Shawnee 
State 
129 
Computer Engineering, General 
 
D 
University of Cincinnati; 
Wright State University; Case 
Western Reserve University; 
Air Force Institute of 
Technology; University of 
Akron 
18 
M 
Case Western Reserve 
University; Wright State 
Unviersity; University of 
Cincinnati; Air Force Institute 
of Technology 
55 
B 
Case Western Reserve 
University; University of 
Cincinnati; Wright State 
University; Cedarville 
University; Cleveland State 
University; Miami University-
Oxford; Ohio Northern 
University; University of 
Akron; University of Dayton; 
University of Toledo; 
Wilberforce University 
156 
A&T 
Northwest State Community 
College; TechSkills-Cin; 
TechSkills-Cle; TechSkills-Col 
15 
Computer Hardware 
Technology/Technician A&T Edison Community College 0 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
Computer Programming, Specific 
Applications A&T 
Columbus State Community 
College; Kent State 
University-Tuscarawas; Kent 
State University-Trumbull; 
Lakeland Community College; 
Marion Technical College; 
Owens Community College; 
Rhodes State College; 
Cincinnati State Community 
College; Clark State 
Community College; Eastern 
Gateway Community College; 
Kent State University-
Ashtabula; Kent State 
University-East Liverpool; 
Kent State University-Salem; 
Kent State University-
Geauga; Southern State 
Community College; Stark 
State College 
184 
Computer Programming, 
Vendor/Product Certification A&T 
Cleveland Institute of 
Electronics; TechSkills-Cin; 
TechSkills-Cle; TechSkills-Col 
41 
Computer Programming/Programmer, 
General 
 
M Youngstown State University 15 
B Youngstown State University; Mount Union 34 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
A&T 
Bradford School; Columbus 
State Community College; 
Edison Community College; 
Terra Community College; 
Youngstown State University; 
Belmont Technical College; 
Cuyahoga Community 
College; Central Ohio 
Technical College; Hocking 
College; ITT-Col; ITT-Day; ITT-
Hil; ITT-Mau; ITT-Nor; ITT-Str; 
ITT-WH; ITT-You; Kaplan-Col; 
Lorain County Community 
College; Northwest State 
Community College; 
University of Toledo; 
Washington State 
Community College; 
Cleveland Institute of 
Electronics; NewLife 
79 
Computer Science 
 
D 
Case Western Reserve 
University; Air Force Institute 
of Technology 
10 
M 
Case Western Reserve 
University; University of 
Dayton; Franklin University; 
Ohio University; University of 
Akron; Air Force Institute of 
Technology 
79 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
B 
Franklin University; Findlay; 
Rio Grande University; Walsh; 
University of Akron; Case 
Western Reserve University; 
Ohio University; University of 
Dayton; Ashland; Bluffton; 
Baldwin-Wallace; Capital 
University; Cedarville 
University; Central State 
University; Denison; 
Franciscan; Heidelberg; 
Hiram; John Carroll 
University; Malone; Marietta; 
Mount St. Joseph; 
Muskingum; Ohio Wesleyan; 
Ohio Northern University; 
Wilberforce University; 
Wittenberg University; 
Wooster; Xavier University; 
Youngstown State University 
208 
A&T 
North Central State College; 
Franklin; Findlay; Rio Grande 
Community College; Walsh; 
Herzing University; 
Washington State 
Community College; 
University of Akron 
31 
Computer Software Engineering A&T TechSkills-Cin; TechSkills-Cle; TechSkills-Col 0 
Computer Software 
Technology/Technician M Cleveland State University 7 
Computer Systems Analysis/Analyst 
 
D Kent State University-Kent 8 
M University of Akron, Kent State University 15 
B 
Baldwin-Wallace; Kent State 
University-Kent; DeVry; 
Miami University-Oxford; 
Urbana University 
176 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
A&T 
University of Akron; Lakeland 
Community College; 
Southern State Community 
College; Baldwin-Wallace; 
CTLC of Portage; Delaware 
Area Career Center; Kent 
State University-Ashtabula; 
Kent State University-
Trumbull; Sandusky Career 
Center 
53 
Computer Systems Networking and 
Telecommunications 
 
M Ohio University, DeVry University 24 
B 
University of Akron; DeVry; 
Baldwin-Wallace; Ohio 
University 
113 
A&T 
University of Akron; Clark 
State Community College; 
Edison Community College; 
Lakeland Community College; 
Marion Technical College; 
Stautzenberger College; 
University of Akron-Wayne; 
DeVry; Antonelli College; 
Beckfield College; Bowling 
Green State University-
Firelands; Davis College; 
Hocking College; ITT-Col; ITT-
Day; ITT-Hil; ITT-Mau; ITT-
Nor; ITT-Str; ITT-WH; ITT-You; 
Lorain County Community 
College; Remington-Cle; 
Remington-CleWest; Terra 
State Community College; 
Baldwin-Wallace; Cleveland 
Institute of Electronics; 
Goodwill Training and 
Employment Center; IT 
Certification Institute LLC; 
Owens Community College; 
TechSkills-Cin; TechSkills-Cle; 
TechSkills-Col; University of 
Cincinnati 
537 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
Computer Technology/Computer 
Systems Technology A&T 
Gallipolis Career College; 
OBC-Sheffield; Rhodes State 
College; University of 
Cincinnati-Clermont; 
Cincinnati State Community 
College; Edison Community 
College; Lakeland Community 
College; National-Cin; 
National-Col; National 
College; National College-
You; National-Day; Rio 
Grande Community College; 
Southern State Community 
College; University of 
Cincinnati-RWC; Washington 
State Community College; 
Eastern Gateway Community 
College; Kaplan College; O C 
Collins Career Center; Ohio 
Business College 
89 
Data Processing and Data Processing 
Technology/Technician 
 
B University of Cincinnati 2 
A&T 
Trumbull Business College; 
University of Cincinnati-
Clermont; Central Ohio 
Technical College; Mount 
Vernon; Miami University-
Oxford; University of Toledo; 
Belmont Technical College; 
Cleveland Institute of 
Electronics; Kaplan-Col; 
National-Col; National 
College; National College-
You; National-Day; 
Northwest State Community 
College; Zane State College 
114 
Electrical, Electronics and 
Communications Engineering 
 
D 
University of Cincinnati; Case 
Western Reserve University; 
Ohio University; University of 
Akron; University of Dayton; 
The Ohio State University; Air 
Force Institute of Technology 
51 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
M 
Ohio University; University of 
Dayton; University of 
Cincinnati; University of 
Dayton; Ohio State 
University; Cleveland State 
University; Air Force Institute 
of Technology; University of 
Akron; Case Western Reserve 
University; University of 
Toledo; Wright State 
University; Youngstown State 
University 
379 
B 
Bryant and Stratton-Cle; 
Cleveland State University; 
Case Western Reserve 
University; The Ohio State 
University; Ohio University; 
University of Akron; 
University of Cincinnati; 
University of Dayton; 
University of Toledo; Wright 
State University; Youngstown 
State University; Cedarville 
University; Miami University-
Oxford; Ohio Northern 
University; Wilberforce 
University 
391 
A&T 
Lorain County Community 
College; Bryant and Stratton-
Cle; ETI Technical College; 
RETS College; Cleveland 
Institute of Electronics 
75 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
Electrical/Electronic Engineering 
Technologies/Technicians, Other A&T 
Cincinnati State Community 
College; Clark State 
Community College; 
Columbus State Community 
College; Terra State 
Community College; 
Cuyahoga Community 
College; Hocking College; 
Kent State University-
Ashtabula; Kent State 
University-Trumbull; Kent 
State University-Tuscarawas; 
National Institute of 
Technology; Southern State 
Community College; Stark 
State Community College; 
Youngstown State University; 
Washington State 
Community College; Zane 
State College; Cleveland 
Institute of Electronics; 
Marion Technical College; 
Owens Community College 
200 
Electrical/Electronic/Communications 
Engr Technology/Technician 
 
B 
University of Akron; DeVry; 
University of Cincinnati; 
Youngstown State University; 
Bowling Green State 
University; Cleveland State 
University; University of 
Dayton 
108 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
A&T 
University of Akron; 
Cincinnati State Community 
College; Edison Community 
College; Hocking College; 
Lakeland Community College; 
Lorain County Community 
College; Marion Technical 
College; Northwest State 
Community College; Owens 
Community College; Sinclair 
Community College; Terra 
State Community College; 
DeVry; University of 
Cincinnati; Youngstown State 
University; Belmont Technical 
College; Cuyahoga 
Community College; Bowling 
Green State University-
Firelands; Central Ohio 
Technical College; Cleveland 
Institute of Electronics; 
Columbus State Community 
College; Eastern Gateway 
Community College; ITT-Col; 
ITT-Day; ITT-Hil; ITT-Mau; ITT-
Nor; ITT-Str; ITT-WH; ITT-You; 
North Central State College; 
Rhodes State College; Stark 
State College; Washington 
State Community College; 
University of Toledo; Buckeye 
Joint Vocational School; ETI 
Technical College; Kaplan 
College; Remington-Cle; 
Remington-CleWest 
575 
Electromechanical 
Instrumentation/Maintenance Techs, 
Other 
A&T Hocking College 1 
Electromechanical B University of Toledo 29 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
Technology/Electromechanical 
Engineering Tech 
 
A&T 
Edison Community College; 
North Central State College; 
Sinclair Community College; 
Belmont Technical College; 
Central Ohio Technical 
College; Bowling Green State 
University-Firelands; 
Cincinnati State Community 
College; Columbus State 
Community College; Owens 
Community College; Shawnee 
State; Great Oaks; Terra 
Community College 
83 
Engineering Mechanics M University of Dayton 1 
Engineering Physics 
 
D Air Force Institute of Technology 5 
M Air Force Institute of Technology 12 
B 
Case Western Reserve 
University; John Carroll 
University; Miami University-
Oxford; The Ohio State 
University; Wright State 
University 
33 
Engineering Science 
 
D University of Toledo; Case Western Reserve University 14 
M Wright State University; University of Toledo 39 
B Wright State University; Franciscan; Muskingum 3 
Engineering Technologies/Technicians, B Shawnee State 2 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
Other 
 
A&T 
Cuyahoga Community 
College; Columbus State 
Community College; Bowling 
Green State University-
Firelands; Clark State 
Community College; Kent 
State University-Tuscarawas; 
Ohio University-Lancaster; 
Terra State College; Zane 
State College; Cleveland 
Institute of Electronics 
169 
Engineering, General 
 
D 
University of Akron; 
University of Cincinnati; 
Wright State University; 
Cleveland State University 
28 
M 
University of Akron; 
University of Dayton; Kent 
State University; Case 
Western Reserve University; 
Ohio State University 
63 
B 
Case Western Reserve 
University; Kent State 
University-Kent; University of 
Akron; University of 
Cincinnati; Miami University-
Oxford; University of Toledo 
194 
A&T 
Owens Community College; 
Sinclair Community College; 
Stark State College; Terra 
Community College 
30 
Engineering, Other 
 
D Ohio University 5 
M Ohio State University 16 
B The Ohio State University; Oberlin 24 
A&T Northwest State Community College 0 
Engineering/Industrial Management 
 M 
Air Force Institute of 
Technology; Case Western 
Reserve University 
57 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
B Chancellor University; Miami University-Oxford 20 
A&T Northwest State Community College; Mahoning CTC 0 
Heavy/Industrial Equipment 
Maintenance Technologies, Other A&T 
O C Collins Career Center; 
Pickaway Ross JVSD 78 
Industrial Engineering 
 
D The Ohio State University; University of Cincinnati 12 
M 
Youngstown State University; 
University of Cincinnati; 
Cleveland State University; 
Ohio State University; 
University of Toledo; Ohio 
University 
70 
B 
Cleveland State University; 
The Ohio State University; 
Ohio University; University of 
Toledo; Youngstown State 
University; Kent State 
University-Kent 
103 
A&T 
Cuyahoga Community 
College; Lorain County 
Community College; Sinclair 
Community College; 
Cleveland Institute of 
Electronics 
43 
Industrial Mechanics and Maintenance 
Technology A&T 
Rio Grande Community 
College; Apollo Career 
Center; Ashland County-West 
Holmes Career Center; 
Auburn Career Center; Butler 
Tech; CTC of Licking County; 
Gallia Jackson Vinton JVSD; 
Mahoning CTC; Northwest 
State Community College; 
Ohio Hi Point JVSD; Scioto 
County CTC; Tri-Rivers Career 
Center; Upper Valley JVS; 
Washington County Career 
Center; Wayne County 
Schools Career Center 
119 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
Industrial Production 
Technologies/Technicians, Other A&T 
Kent State University-
Trumbull; Marion Technical 
College; Sinclair Community 
College; Rio Grande 
Community College; Kent 
State University-Geauga; 
Washington State 
Community College; 
Columbus State Community 
College; North Central State 
College; Washington County 
Career Center 
59 
Industrial Technology/Technician 
 
M Bowling Green University 2 
B 
Rio Grande University; 
Central State University; Ohio 
Northern University; Ohio 
University; University of 
Dayton 
79 
A&T 
Clark State Community 
College; Edison Community 
College; Lakeland Community 
College; Owens Community 
College; Rhodes State 
College; Stark State College; 
Rio Grande Community 
College; Cuyahoga 
Community College; 
Cincinnati State Community 
College; Washington State 
Community College 
48 
Information Science/Studies 
 
M University of Toledo, Kent State University 22 
B 
University of Toledo; 
University of Cincinnati; 
Bluffton; Baldwin-Wallace; 
Hiram; Ohio Dominican; Rio 
Grande University; Tiffin 
University; Urbana University 
79 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
A&T 
Southwestern; Zane State; 
University of Toledo; 
University of Cincinnati; 
Cuyahoga Community 
College; Eastern Gateway; 
Wright State University-Lake 
89 
Information Technology 
 
M University of Cincinnati 32 
B 
Franklin University; 
Youngstown State University; 
University of Cincinnati; 
Bluffton; Defiance; DeVry; 
Ohio University; Tiffin 
University; University of 
Toledo 
237 
A&T 
Franklin University; 
Youngstown State University; 
Brown Mackie College-Cin; 
Brown Mackie-Akron; Bryant 
and Stratton-Parma; Bryant 
and Stratton-Eastlake; 
Miami-Jacobs Career College; 
Ohio Business College; 
Owens Community College; 
RETS College; Cleveland 
Institute of Electronics; 
Lorain County Community 
College; National-Cin; 
National-Col; National 
College; National College-
You; National-Day; TechSkills-
Cin; TechSkills-Cle; TechSkills-
Col; Vatterott College-
Cleveland; Warren County 
Career Center 
324 
Manufacturing Engineering 
 
M University of Dayton 27 
B Central State University; Miami University-Oxford 16 
A&T Apollo Career Center 11 
Manufacturing Technology/Technician 
 B 
University of Akron; Ohio 
Northern University; 
University of Dayton 
28 
Wright State University | Appendix B: Aerospace and Aviation Academic Programs in 
Ohio61F 
89 
 
January 1, 2011 OHIO’S AEROSPACE & AVIATION INDUSTRIES 
 
A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
A&T 
Cincinnati State Community 
College; Lorain County 
Community College; Sinclair 
Community College; 
University of Akron; Bowling 
Green State University-
Firelands; Central Ohio 
Technical College; Owens 
Community College; 
University of Cincinnati; 
Wright State University-Lake; 
Edison Community College; 
Terra State College 
60 
Materials Engineering 
 
D 
Case Western Reserve 
University; University of 
Cincinnati; The Ohio State 
University; University of 
Dayton 
29 
M 
Case Western Reserve 
University; University of 
Cincinnati; University of 
Dayton; Wright State 
University; Ohio State 
University 
56 
B 
Case Western Reserve 
University; The Ohio State 
University; University of 
Cincinnati; Wright State 
University; Youngstown State 
University 
42 
Materials Science 
 
D Air Force Institute of Technology 0 
M Air Force Institute of Technology 6 
A&T Hocking College 4 
Mathematics and Statistics, Other B Denison 0 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
Mathematics, General 
 
D 
University of Cincinnati; Kent 
State University-Kent; Ohio 
University; University of 
Toledo; Bowling Green State 
University; The Ohio State 
University 
32 
M 
University of Cincinnati, 
Cleveland State University, 
John Carroll University, Kent 
State University, Case 
Western Reserve University, 
Bowling Green State 
University, University of 
Akron, Miami University, 
Ohio State University, Ohio 
University, University of 
Toledo, Wright State 
University, Youngstown State 
University 
137 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
B 
Rio Grande University; 
Shawnee State; Bowling 
Green State University; 
Cleveland State University; 
Case Western Reserve 
University; John Carroll 
University; Kent State 
University-Kent; The Ohio 
State University; Miami 
University-Oxford; Ohio 
University; University of 
Akron; University of 
Cincinnati; University of 
Toledo; Wright State 
University; Youngstown State 
University; Antioch University 
McGregor; Ashland; Bluffton; 
Baldwin-Wallace; Capital 
University; Cedarville 
University; Defiance; 
Denison; Findlay; Franciscan; 
Heidelberg; Hiram; Kenyon; 
Lake Erie; Malone; Marietta; 
Mount St. Joseph; Mount 
Union; Mount Vernon; 
Muskingum; Notre Dame 
College; Oberlin; Ohio 
Dominican; Ohio Wesleyan; 
Ohio Northern University; 
Otterbein; University of 
Dayton; Urbana University; 
Ursuline; Walsh; Wilmington; 
Wittenberg University; 
Wooster; Xavier University 
405 
A&T 
Rio Grande Community 
College; Shawnee State; 
Owens Community College; 
Sinclair Community College; 
Terra State College 
7 
Mechanical Engineering 
 D 
University of Cincinnati; 
University of Akron; 
University of Dayton; Case 
Western Reserve University; 
The Ohio State University 
40 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
M 
University of Akron; 
University of Toledo; Wright 
State University; Ohio 
University; Ohio State 
University; University of 
Dayton; Cleveland State 
University; University of 
Cincinnati; Case Western 
Reserve University 
195 
B 
University of Cincinnati; 
University of Akron; 
Cleveland State University; 
Case Western Reserve 
University; The Ohio State 
University; Ohio University; 
University of Dayton; 
University of Toledo; Wright 
State University; Youngstown 
State University; Cedarville 
University; Miami University-
Oxford; Ohio Northern 
University 
812 
A&T 
University of Cincinnati; 
Northwest State Community 
College; Stark State College; 
University of Akron 
17 
Mechanical Engineering Related 
Technologies/Technicians, Other 
 
B Cleveland State University 9 
A&T 
Terra State College; Lakeland 
Community College; Rhodes 
State College; Sinclair 
Community College; 
Northwest State Community 
College 
37 
Mechanical Engineering/Mechanical 
Technology/Technician 
 
B 
University of Toledo; 
University of Akron; 
Youngstown State University; 
Bowling Green State 
University; University of 
Dayton 
137 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
A&T 
University of Toledo; Edison 
Community College; Marion 
Technical College; Miami 
University-Oxford; Northwest 
State Community College; 
Rhodes State College; 
University of Akron; 
Youngstown State University; 
Bowling Green State 
University-Firelands; 
Cuyahoga Community 
College; Cincinnati State 
Community College; Clark 
State Community College; 
Columbus State Community 
College; Eastern Gateway 
Community College; Kent 
State University-Ashtabula; 
Kent State University-
Trumbull; Kent State 
University-Tuscarawas; 
Lakeland Community College; 
North Central State College; 
Owens Community College; 
Terra State College; 
University of Cincinnati; 
Washington State 
Community College; Lorain 
County Community College; 
Sinclair Community College 
135 
Nuclear Engineering 
 
D 
Air Force Institute of 
Technology; University of 
Cincinnati 
2 
M 
University of Cincinnati; Air 
Force Institute of Technology; 
Ohio State University 
20 
Operations Research 
 
D 
Air Force Institute of 
Technology; Case Western 
Reserve University 
6 
M 
Case Western Reserve 
University; Air Force Institute 
of Technology 
32 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
Optics/Optical Sciences 
 
D University of Dayton; Air Force Institute of Technology 3 
M 
Air Force Institute of 
Technology; University of 
Dayton 
18 
Petroleum Engineering B Marietta 21 
Petroleum Technology/Technician A&T North Central State College 4 
Physics, General 
 
D 
Kent State University-Kent; 
University of Toledo; Case 
Western Reserve University; 
University of Cincinnati; Ohio 
University; The Ohio State 
University 
56 
M 
University of Akron; 
University of Cincinnati; 
University of Toledo; Wright 
State University; Miami 
University-Oxford; Ohio 
University; The Ohio State 
University; Cleveland State 
University; John Carroll 
University; Kent State 
University; Case Western 
Reserve University; Bowling 
Green State University 
65 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
B 
Bowling Green State 
University; Cleveland State 
University; Case Western 
Reserve University; John 
Carroll University; Kent State 
University-Kent; Miami 
University-Oxford; The Ohio 
State University; Ohio 
University; University of 
Akron; University of 
Cincinnati; University of 
Toledo; Wright State 
University; Ashland; Bluffton; 
Baldwin-Wallace; Cedarville 
University; Denison; 
Heidelberg; Hiram; Kenyon; 
Marietta; Mount Union; 
Muskingum; Oberlin; Ohio 
Wesleyan; Ohio Northern 
University; Otterbein; 
University of Dayton; 
Wittenberg University; 
Wooster; Xavier University; 
Youngstown State University 
147 
A&T Sinclair Community College 3 
Physics, Other 
 
M Wright State University 0 
A&T University of Akron 0 
Polymer/Plastics Engineering 
 
D University of Akron; Case Western Reserve University 15 
M University of Akron; Case Western Reserve University 2 
B University of Akron; Case Western Reserve University 11 
A&T University of Akron 0 
Quality Control and Safety 
Technologies/Technicians, Other A&T 
Cincinnati State Community 
College; University of 
Cincinnati-Clermont 
3 
Quality Control 
Technology/Technician B 
Bowling Green State 
University 2 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
 
A&T 
Lakeland Community College; 
Lorain County Community 
College; Owens Community 
College; Rhodes State 
College; Sinclair Community 
College; Terra State College; 
Columbus State Community 
College; Northwest State 
Community College; Edison 
Community College; Marion 
Technical College; University 
of Akron 
37 
Robotics Technology/Technician A&T 
Rhodes State College; Terra 
State College; Rio Grande 
Community College 
12 
Statistics, General 
 
D 
Case Western Reserve 
University; Bowling Green 
State University; The Ohio 
State University 
18 
M 
Case Western Reserve 
University; Miami University-
Oxford; The Ohio State 
University; Wright State 
University; University of 
Cincinnati; Bowling Green 
State University; University of 
Akron 
84 
B 
Case Western Reserve 
University; Miami University-
Oxford; University of Akron; 
Wright State University; Ohio 
Northern University 
35 
Systems Engineering 
 
D 
Case Western Reserve 
University; Air Force Institute 
of Technology 
3 
M 
Case Western Reserve 
University; Air Force Institute 
of Technology 
26 
B Case Western Reserve University 4 
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A&T = Associates and Technical Programs; B = Bachelor's; M = Master's; D = Doctorate 
PROGRAM LEVEL INSTITUTIONS 2009                              COMPLETERS 
A&T Eastern Gateway Community College 1 
Theoretical and Mathematical Physics B Case Western Reserve University 2 
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Appendix C: Questionnaire 
 
Aviation and Aerospace Industry Talent Supply Survey 
 
Top of Form 
This survey will be used to determine the workforce development needs of the Aviation and Aerospace Industry so that educational 
and training resources are properly directed. All individual answers to this survey will remain confidential; results will be issued in 
aggregate form only. A summary of results will be made available at www.wright.edu/cupa.  
 
User ID (required)      
 
1. Which of the following defines your company’s primary role in the Aviation and/or Aerospace Industry? Select only one of the 
following options: 
 Aviation 
 Aerospace 
 Defense 
 Not part of the aviation or aerospace industry 
 
2. In what area of the Aviation and/or Aerospace industry does your company primarily operate in the State of Ohio?  ONE 
 Maintenance and Support  
 Manufacturing  
 Research & Development  
 Other, specify                
  
3. How many employees do you currently have … 
…at this location?   …in the State of Ohio? 
Full-time Part-time   Full-time Part-time 
      
Wright State University | Appendix C: Questionnaire 99 
 
January 1, 2011 OHIO’S AEROSPACE & AVIATION INDUSTRIES 
 
 
4. Some companies use internships or “co-ops” as a way to train potential candidates. 
a. Does this company offer internship and/or cooperative education opportunities to college students? 
 No  
 Yes, skip to question 4c  
b. Is your company pursuing or interested in pursuing an internship or cooperative education program? 
 No, skip to question 5  
 Yes, skip to question 5  
c. Does your company recruit permanent employees from its pool of interns? 
 No  
 Yes. Last year, what proportion of new hires was from your company's internship program?     
 
5. Do you anticipate future shortages of qualified candidates over the next five years? 
 No  
 Yes, please explain                
 
6. List the top occupation(s) critical to your company. Critical occupations are those occupations which are essential to your 
company’s operations, growth, and development, and/or hard to fill occupations that could seriously harm business viability 
if not addressed. 
Job Titles 
Use the checkbox 
provided to indicate if 
this position is a hard-
to-fill occupation 
Total 
Employ-
ment 
Includes 
current 
vacancies 
Current 
Vacancies 
Projected 
Total 
Employment* 
in this 
Occupation in 
3-5 Years 
Experience 
Required 
(in 
number of 
years) 
List primary 
degree(s) 
required for this 
position 
List any alternate 
degree(s) 
accepted for this 
position 
List any 
competencies 
that you found 
lacking from an 
alternate 
degree 
(Example) Weld 
Engineer  10 2 14
* 5 MS – Weld Engineering 
MS-Mechanical 
Engineering 
Hands-on weld 
engineering 
background 
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Job Titles 
Use the checkbox 
provided to indicate if 
this position is a hard-
to-fill occupation 
Total 
Employ-
ment 
Includes 
current 
vacancies 
Current 
Vacancies 
Projected 
Total 
Employment* 
in this 
Occupation in 
3-5 Years 
Experience 
Required 
(in 
number of 
years) 
List primary 
degree(s) 
required for this 
position 
List any alternate 
degree(s) 
accepted for this 
position 
List any 
competencies 
that you found 
lacking from an 
alternate 
degree 
                 
                 
                 
                 
                 
                 
                 
 
7. Does your company frequently recruit graduates from specific universities or colleges within Ohio? 
 No, skip to question 8  
 Yes, please specify the University/College and the program below. 
Universities/Colleges Programs/Certificates/Degree Fields 
    
    
    
 
8. a. Does your company frequently recruit graduates from specific universities or colleges outside Ohio? 
 No, skip to question 9  
 Yes, please specify the University/College and the program below.  
Universities/Colleges Programs/Certificates/Degree Fields 
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b. If you focus recruitment efforts outside Ohio, can you indicate why? Check all that apply 
 Out of state universities provide better access and support for recruiting process 
 Colleges/Universities in Ohio are under-producing the graduates needed 
 Graduates of colleges/universities in Ohio lack specific skill sets or core competencies. Please specify    
                
                 
 Other reason, specify              
                 
 Your company does not recruit from colleges/universities, specify         
                 
 
9. Are you willing to attend one teleconference to discuss Aerospace & Aviation Industry challenges? 
 No  
 Yes, provide your preferred contact method and information or E-mail   @ .com or call ###-###-####.  
      
Name:                   
Title:                   
E-mail me:                  
             Call me:                   
 
Thank you for your participation!
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Appendix D: Concentration of Aerospace and Aviation Companies by 
County in Ohio 
 
Figure 33: Aerospace Manufacturing Companies by Ohio County 
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Figure 34: Aviation Companies by Ohio County 
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Figure 35: Research & Development Companies by Ohio County 
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Appendix E: Critical Occupations  
Critical Business-oriented Occupations in the Aerospace and Aviation Industries 
Critical 
Occupational 
Titles 
Primary 
Degree/Experience 
# of 
Employers 
Citing the 
Title 
Total 
Employed 
Projected 
Employment 
# of job 
vacancies 
Years of 
Experience 
Accounting 
Assistant AS – Accounting  1 U U U 5 
Acquisition 
Management U 1 U U U 5-15 
Contract 
Specialist 
Business, Law, or 
Manufacturing 
Engineering/Manuf
acturing 
experience 
1 4 4 0 5+ 
Controller/ 
Operations 
Manager 
Accounting/Finance 2 U U U 5+ 
Director of 
Operations 
Certifications from 
accredited aviation 
college or technical 
school 
1 U U U U 
Finance 
Director/Financial 
Management 
MBA, BA - Finance 2 U U 0 5-15 
Financial Analyst BA – Finance, Business 1 4 5 0 3-5 
Human Resources Business Management or HR 1 2.5 4 1 U 
Industry Security 
Specialist 
BS – Business or 
Computer Science 1 3 4 0 3-5 or 5+ 
Marketing 
Manager U 1 1 1 0 5 
President/GM MBA 1 0 1 0 20 
Sales 
Marketing, 
Business 
Management/Aviat
ion Product 
Knowledge 
3 2 10 U 3-5 
Unicom 
Operator/Dispatc
h 
Aviation 
experience 1 U U U U 
Total  17 16.5 29 1  
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Critical Engineering and IT Occupations in the Aerospace and Aviation Industries 
Critical 
Occupational Titles Primary Degree 
# of 
Employers 
Citing the 
Title 
Total 
Employed 
Projected 
Employment 
# of job 
vacancies 
Years of 
Experience 
Aerospace Design 
Engineer 
BS or MS – ME or 
EE or Aerodynamic 
Engineering 
7 38 48 0 1-5 
Aerospace Engineer MS - Aerospace Engineering, ME  9 124 162 11 3-10 
Chemical Engineer Chemical Engineering 4 U 9 1 1-5 
Computational Fluid 
Dynamics (CFD) 
Engineer 
MS or PhD - ME 2 13 22 1 5-10 
Computer Engineer IT, CS, Computer Engineering 3 4 U 5 3 
Computer Scientist CS 2 30 100 5 2 
Controls Engineer MS - Controls, Engineering 3 4 9 3 2-5 
Electrical 
Engineer/Aerospace 
Electrical Engineer 
Aerospace or 
Avionics Electrical 
Engineering 
12 30 30 3 0-10+ 
Engineer BS or MS – ME or Physics 7 4,287 4,544 2 5-10+ 
Engineering 
Manager 
BS - Engineering 
and an MBA 1 15 50 2 8 
Manufacturing 
Engineer 
Manufacturing 
Engineering or 
Aerospace 
Engineering 
4 15 23 2 5 
Material 
Engineer/Material 
Processing 
MS - Materials, 
Metals 3 3 8 2 2-5 
Mechanical 
Engineer/ 
Mechanical Design 
Engineer 
ME or Aerospace 
Engineering 18 85 96 4 0-10+ 
Network Engineer Computer Engineering 1 3 5 3 5 
Process/Project 
Engineer 
ME or Aerospace 
Engineering 4 10 26 4 5+ 
Quality Engineer 
ME or 
Manufacturing 
Engineering 
3 11 16 2 5 
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Critical 
Occupational Titles Primary Degree 
# of 
Employers 
Citing the 
Title 
Total 
Employed 
Projected 
Employment 
# of job 
vacancies 
Years of 
Experience 
Software Developer CS or MS - Engineering 4 13 U 0 1-20 
Software Engineer 
Software 
Engineering or 
Electrical 
Engineering or CS 
7 13 24 5 3-7 
Stress Engineer MS – ME 1 3 7 0 10 
Systems Engineer 
MS - Systems 
Engineering, 
Engineering, CS, 
Math, Physics 
5 42 121 7 4 
Test Engineer 
BS – ME, EE, 
Aerospace 
Engineering  
2 8 12 0 5 
Weld Engineer MS or PhD - Weld Engineering 2 U U 0 10-15 
Total  104 4,751 5,312 62  
    
11.8% 
increase   
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Critical Manufacturing Occupations in the Aerospace and Aviation Industries 
Critical 
Occupational Titles Primary Degree 
# of 
Employers 
Citing the 
Title 
Total 
Employed 
Projected 
Employment 
# of job 
vacancies 
Years of 
Experience 
Assembler No degree 
required 
2 107 107 0 0-5+ 
CNC Machinist High School 
Diploma or GED 
3 10 17 1 5 
Electroplater No degree 
required 
1 5 5 5 0 
Fabricator/Model 
Maker 
Certificates 3 15 21 4 5-10 
First-line 
Supervisors 
U 2 10 10 0 U 
Graphic Designer U 1 1 1 0 5 
Lead Assemblyman No degree 
required 
1 4 4 0 5 
Lead Inspector No degree 
required 
1 3 3 0 10 
Machine Operator High School 
Diploma or GED 
1 2,039 2,100 0 0 
Machinist No degree 
required 
3 19 25 0 3-10 
Piping 
Welder/Fabricator 
U 1 2 2 0 3 
Plant Manager BS, any 
discipline 
1 1 1 U 5 
Production 
Manager 
No degree 
required 
1 1 1 0 10 
Quality Control U 1 2 2 0 5 
Shop Supervisor U 1 1 1 0 10 
Tank Installer U 1 4 5 1 3 
Tool Maker U 1 8 13 1 5+ 
Welder High School 
Diploma 
4 322 337 5 3-10 
Total  29 2,554 2,655 17  
    4% increase   
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Critical Pilot Occupations in the Aerospace and Aviation Industries 
Critical 
Occupational 
Titles Primary Degree 
# of 
Employers 
Citing the 
Title 
Total 
Employed 
Projected 
Employment 
# of job 
vacancies 
Years of 
Experience 
Certified Flight 
Instructor 
Federal Aviation 
Administration 
(FAA) Certificate, 
Commercial Pilot 
Certificate 
5 36 38 1 1-2 
Chief Pilot BA – Any 
Discipline 1 0 1 0 10 
Pilot ATP 1 7 10 0 4 
Total  7 43 49 1  
  
  14% increase   
 
Critical Project/Program Management Occupations in the Aerospace and Aviation Industries 
Critical 
Occupational 
Titles Primary Degree 
# of 
Employers 
Citing the 
Title 
Total 
Employed 
Projected 
Employment 
# of job 
vacancies 
Years of 
Experience 
Program 
Manager MBA, BS – EE 4 38 44 0 5-10 
Project 
Manager BS – ME 1 5 8 2 5+ 
Total  5 43 52 2  
    
20.9% 
increase   
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Critical Science Occupations in the Aerospace and Aviation Industries 
Critical 
Occupational 
Titles 
Primary 
Degree/Experience 
# of 
Employers 
Citing the 
Title 
Total 
Employed 
Projected 
Employment 
# of job 
vacancies 
Years of 
Experience 
Chemist MS or PhD - Chemistry 3 31 48 0 1-5 
Executive 
Scientist 
MS - Technical 
from MIT 1 1 1 0 U 
Human Factors 
Psychologist 
MS - Human 
Factors Psychology 1 1 5 1 5 
Materials 
Scientist 
MS - Materials 
Science or 
Engineering 
2 6 7 0 U 
Metallurgist BS - Metallurgy 1 1 6 1 2-5 
Physicist MS - Physics  2 3 4 0 5 
Reliability 
Analyst EE or ME 1 3 U U 3-5 
Research 
Scientist 
BS – Engineering, 
BS – ME or EE, MS 
– ME, 
PhD – Aerospace 
Engineering or ME 
7 56 66 0 1-10 
Rubber 
Chemist/ 
Compounder 
BS or MS - 
Chemistry or 
Polymer Chemistry, 
Chemical 
Engineering 
3 10 16 0 5-30 
Scientist PhD - Astronomy or Physics 2 5 6 0 10 
Total  24 122 169 2  
  
  
38.5% 
increase   
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Critical Technician Occupations in the Aerospace and Aviation Industries 
Critical 
Occupational 
Titles Primary Degree 
# of 
Employers 
Citing the 
Title 
Total 
Employed 
Projected 
Employment 
# of job 
vacancies 
Years of 
Experience 
Aircraft / 
Airframe & 
Engine 
Mechanic 
FAA Mechanic 
License 5 12 17 0 1-5 
Auto CAD 
Drafter 
No Degree 
Required 1 1 3 0 1 
Avionic 
Technician Tech Training 3 17 17 0 5-8 
Avionics 
Service 
Manager 
No Degree 
Required 1 12 14 1 5 
Composite 
Technician Anything Technical 1 8 13 1 3-5 
Controls 
Technician U 1 2 4 0 5 
Engineering 
Technician U 1 U U U U 
Laser 
Technician AS - Lasers 1 3 5 1 5 
NDT Inspector Certifications 1 2 4 0 U 
NDT Technician 
High School 
Diploma and RSSP 
Certification  
1 29 U 0 2+ 
RF Technician AS – Electronics Technology 2 11 21 1 3-5 
Robotics 
Technician 
AS or BS - 
Automation 1 13 25 5 0-5 
Service 
Technician 
AS or No Degree 
Required 1 7 9 2 0-5 
Technical 
Writer/Editor 
BA – English or 
Literature or 
Journalism 
3 16 15 5 5-7 
Technician U 1 5 7-8 0 U 
Test Technician BS – Mechanical Engineering 1 20 26 0 0 
Total  25 158 180-181 16  
    14% increase   
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Appendix F: A View to Aerospace and Aviation in the Greater Dayton 
Region 
 
Unmet Demand for a Skilled Workforce - Aerospace & Aviation  
Introduction 
The State of Ohio’s Aerospace and Aviation industries has a direct workforce of 171,383 across 
5,867 establishments while the Dayton Region’s employment is just under 44,000. Therefore, 
the 16-county region in Southwest Ohio employs approximately 25 percent of Ohio’s Aerospace 
and Aviation workforce. The LQ for the industries in the Dayton Region is 1.01 rising to 1.08 by 
2015 due to industry and Base Realignment and Closure (BRAC) growth.   
The anchors for the Aerospace and Aviation industries in Southwest Ohio are (1) Wright-
Patterson Air Force Base, located in Greene and Montgomery counties in the Dayton region, 
and (2) GE Aviation, headquartered just south of the Dayton region. In 2010, Wright-Patterson 
Air Force Base had a total of 27,406 military, civilian and contract employees. GE Aviation, a 
subsidiary of General Electric, is headquartered in Evendale, Ohio (a Cincinnati suburb). GE 
Aviation is the top supplier of aircraft engines in the world and offers engines for the majority 
of commercial aircraft. GE Aviation is part of the General Electric conglomerate, which is one of 
the world's largest corporations. GE has a wholly owned subsidiary, Unison, and GE Aviation 
Systems, LLC in the Dayton region and has recently broken ground on a $51 million research 
facility on the campus of the University of Dayton called the EPISCENTER (Electrical Power 
Integrated Systems Research and Development Center).  
Twenty-seven companies were interviewed for the Aerospace and Aviation survey of 
employers, 16 of which agreed to a team-to-one telephone interview which averaged 30 to 40 
minutes. The aim was to engage up to 35 employers in the interview, with 27 responses this 
equates to a 77 percent cooperation rate.  Employer interviews help in obtaining primary data 
as well as real time information on critical labor force needs. 
Employers were asked to answer a series of questions, primarily pertaining to unmet demand 
for a skilled workforce. A complete list of the survey questions is found in Appendix B. The 
survey results are organized below into five sections: 
1. Product or Service Provided 
2. Business Demographics 
3. Critical Occupations—a View to Demand 
4. Critical Education—a View to Supply 
o Universities and Colleges that Supply Graduates 
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Product or Service Provided 
When companies were asked, “Which of the following defines your company’s primary role in 
the Aviation and/or Aerospace Industry,” most companies classified themselves as defense 
companies (11), while nine (9) cited Aerospace, and seven (7) cited the Aviation Industry. 
 
Whether the company classifies itself in the Aviation, Aerospace, or Defense sector, the most 
common classification of these employers is in the Research and Development sector (10 firms) 
and the Engineering Services sector (7 firms). Another six (6) firms classify themselves in 
Aerospace Product and Parts Manufacturing, including aircraft manufacturing, aircraft engine, 
engine parts, aircraft parts and auxiliary equipment manufacturing. One (1) firm classifies itself 
in search/detection/navigation/guidance systems, one (1) is in current-carrying wiring device 
manufacturing, one (1) offers a flying charter service, and one (1) is in aircraft and heavy 
equipment repair services. Generally, these firms employ a highly specialized labor force. 
Business Demographics 
Locally, these 27 Aerospace and Aviation private companies employ 12,100 full time employees 
in the Dayton region and just beyond (not including the 27,400 civilian, military, and contractor 
employees at Wright-Patt); 31,000 employees statewide; and over 800,000 workers worldwide. 
Sixteen (16) are single location firms, seven (7) are branch offices, and four (4) are 
headquartered in the Greater Dayton region. The branch offices represent companies that have 
the very large employment worldwide. 
Twenty-three (23) of the 27 firms are located in Greene and Montgomery counties, while 
Montgomery County is the host of the City of Dayton, Greene County hosts the primary share 
of Wright-Patterson Air Force Base, which is 11.8 square miles and is the largest U.S. Air Force 
Base.  
11
9
7
Aerospace, Defense, and Aviation 
Companies
Defense Companies
Aerospace
Companies
Aviation Companies
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Critical Occupations—A View to Demand 
The following table presents the total number of persons employed in key occupational groups 
comprising the Aerospace and Aviation Industries in the Greater Dayton region. The 
occupational groups are comprised of one, two or three occupations, with the exception of the 
Computer Systems Group whose composition is noted below the table.  
The table provides several insights.  Total employment in the Greater Dayton region for the 
selected Engineering and IT workers, which are the most critical to the Aerospace and Aviation 
Industries, is about 30,000 employees. Employment is projected to increase for every 
occupational group presented except for Mechanical and Electrical Engineers. The source of the 
projections is Economic Modeling Specialists, Inc. (EMSI), and their projection model does not 
include increasing employment due to the Base Realignment and Closure decisions. With the 
addition of the Sensors Directorate, as one example, the demand for Electrical Engineers will 
most certainly be increasing. So the projections for Electrical Engineers in the table are 
misleading. The estimates for Mechanical Engineers likely capture the loss of GM and Delphi.  
EMSI also presents projections for these same occupational groups at the State and U.S. levels. 
Interestingly, the Greater Dayton region is projected to outpace the state and nation in four out 
of these seven occupational groups. Most notably, growth in the Computer Systems Group is 
expected to be 11 percent versus the State and U.S. at 6 percent; growth in demand for 
Computer Engineers in the Greater Dayton region is expected to be 17 percent versus 12 
percent and 10 percent for the State and U.S., respectively. Taking the earnings data into 
account reveals that the Greater Dayton region pays lower wages for occupations in the 
Computer Systems and Computer Engineering groups when compared to the State and U.S., 
but pays a premium for Aerospace Engineers and Electrical Engineers, two prime occupations 
required by WPAFB. The table also shows that the need for all of these occupations arises out 
of growth in demand as well as a need to replace retiring or otherwise exiting workers. 
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Figure 36: Dayton Region’s Top Occupational Groups in the Aerospace and Aviation Industries 
Occupational Group 
Current 
Employ- 
ment 
2010 
Projected 
Employ- 
ment 
2014 
Change 
2014-
2010 
Openings 
2010 to 
2014 
Annual 
Openings 
Annu
al 
Repla
ce- 
ment 
Median 
Hourly 
Earnings 
RIG 
Wage vs 
State & 
U.S. 
Computer Systems 
Group 14,784 16,415 1,631 2,959 740 332 $ 25.49 
Lowest 
Computer 
Engineers 6,618 7,710 1,092 1,358 340 67 $ 36.53 
Lowest 
Aerospace 
Engineers 916 970 54 157 39 26 $ 48.40 
Highest 
Industrial 
Engineers 2,564 2,641 77 471 118 99 $ 35.32 
Middle 
Mechanical 
Engineers 2,449 2,422 (27) 390 98 98 $ 31.74 
Middle 
Electrical 
Engineers 2,017 2,000 (17) 283 71 71 $ 42.20 
Highest 
Chemical 
Engineers 354 360 6 59 15 13 $ 35.41 
Lowest 
Total 29,702 32,518 2,816 5,677 1,419 704 
 
*Computer and Information Research Scientists; Computer programmers; Network systems 
and data communications analysts; Database administrators; Computer systems analysts; 
Network and computer systems administrators; Computer science teachers, postsecondary 
While the table above presents occupational groups in terms that the Bureau of Labor Statistics 
uses, such occupational title are outmoded in terms of today’s workforce. One of the most 
striking results of interviews with Aerospace and Aviation firms is the high degree of 
specialization among top talent, creating talent development challenges. The survey requested 
that firms list the top occupation(s) critical to their company. Critical occupations were defined 
as “those occupations essential to your company’s operations, growth, and development, 
and/or hard to fill occupations that could seriously harm business viability if not addressed.” 
Among 27 interviews, 56 unique occupations were identified. Critical occupations are most 
commonly in engineering and IT occupations, representing 60 percent of all critical occupations 
identified. The table below presents information for 20 occupations cited that would fall in the 
Engineering and IT group. The table lists the occupational title, the preferred degree, the 
number of establishments that cited the occupation, the total employed in that occupation, the 
projected employment for the next three to five years, and the years of experience required for 
the position. 
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Much can be learned from the table. For example, there is little ability to collapse the list of 
occupations since none are that commonly cited; these are specialized occupations. The 
primary degree required by occupation is fairly diverse as well. A later table will synthesize the 
most common degrees required—Electrical Engineering (EE), Mechanical Engineering (ME), 
Computer Science (CS), and Aerospace Engineering. The total number of specialists employed 
by private companies in Engineering and IT occupations among sampled firms is 315, while the 
projected employment for them in three to five years grows 89 percent to 594. A strong growth 
rate is not applicable to all occupations. High growth occupations include Aerospace Engineers, 
Computer Scientists, and Systems Engineers. The years of experience required by occupation 
varies much of the time by employer. For instance, Aerospace Engineers need three years of 
experience according to some employers, while others state that 10 years is required. 
Figure 37: Critical Occupations in the Dayton Region’s Aerospace and Aviation Industries 
Critical Occupational 
Titles Primary Degree 
# of 
Establish-
ments 
Citing the 
Title 
Total 
Employ-
ed 
Project-
ed 
Employ
-ment 
Years of 
Experience 
Required 
Aerospace Engineer 
MS - Aerospace 
Engineering, 
Mechanical 
Engineering (ME) 
8 120 160 3-10 
Chemical Engineer Chemical Engineering 3 U U 1-5 
CNC Machinist/Machinist U 4 U 35 5+ 
Computer Engineer 
IT, Computer 
Science (CS), 
Computer 
Engineering 
1 2 6 3 
Computer Scientist Computer Science (CS) 2 30 100 2 
EE/Aerospace EE 
MS - Aerospace or 
Avionics Electrical 
Engineering (EE) 
6 U 29 0-10+ 
Engineer BS or MS - ME; Physics 2 17 30 5-10+ 
Engineering Manager BS - Engineering and an MBA 1 15 50 8 
Manufacturing Engineer 
Manufacturing 
Engineering or 
Aerospace 
Engineering 
2 U 10 U 
Material 
Engineer/Material 
Processing 
MS - Materials, 
Metals 3 U U 2-5 
Mechanical Engineer ME or Aerospace 7 24 38 0-10+ 
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Critical Occupational 
Titles Primary Degree 
# of 
Establish-
ments 
Citing the 
Title 
Total 
Employ-
ed 
Project-
ed 
Employ
-ment 
Years of 
Experience 
Required 
Engineering 
Quality Engineer 
ME or 
Manufacturing 
Engineering 
2 8 12 5 
Research Engineer/ 
Research Scientist 
BS - ME or EE, MS - 
ME/ 
PhD Aerospace 
Engineering or ME 
2 42 56+ 1-5 
Software Developer CS or MS - Engineering 4 13 U 1-20 
Software Engineer 
Software 
Engineering or EE or 
CS 
2 2 3 3-7 
Systems Engineer 
MS - Systems 
Engineering, 
Engineering, CS, 
Math, Physics 
3 34 111 4 
Vulnerability Engineer ME, EE, Aerospace Engineering 1 8 10 5 
Weld Engineer MS or PhD - Weld Engineering 2 U U 10-15 
   315 594  
Note: U = unspecified, MS = Master of Science, BS = Bachelor of Science; the minimum degree 
level was not always cited by the respondent and so is not designated in each case 
Each firm was provided a sample staffing pattern that listed what the BLS thought the firm’s top 
10 occupations were, along with the proportion of employment that BLS presumes is allocated 
to each of those occupations. Staffing patterns are based on North American Industrial 
Classification (NAICS) codes. Firms typically determine their own NAICS code. A sample staffing 
pattern can be found in Appendix B. The staffing patterns were taken from EMSI according to 
the six-digit NAICS code that best represented firms in the Aerospace and Aviation Industries, 
pulling the region’s staffing pattern, or the national pattern if the regional sample was too 
small.  Respondents were asked to change, add or correct the staffing patterns based on the 
employees in their firm.  Responses varied when asked to correct or adjust the staffing 
patterns.  Six (6) firms felt that some of their critical occupations were missing from the staffing 
pattern that was provided.   They deleted occupations that did not represent their firm and 
added ones that did.  Two (2) of those six (6) firms deleted eight of the occupations, while one 
(1) firm deleted nine of the occupations.  Two (2) firms corrected the percentage of 
employment in the industry to be more reflective of their firms.  Smaller firms were more likely 
to change, add or correct the staffing pattern provided to them since their firms are highly 
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specialized.  Lastly, several firms indicated that the staffing pattern that was provided to them 
did not reflect their firm at all.  These results show that secondary data sources do not generally 
provide accurate staffing patterns to reflect smaller or more specialized firms, and larger firms 
seem to drive the expected staffing pattern.  It also shows that some firms are not classified 
with the correct six-digit NAICS code according to state and national databases.  Therefore, in 
order to have an accurate view of critical occupations and their employment percentages from 
these types of specialized firms, primary data must be gathered directly from the firms. 
Critical Education—A View to Supply 
While occupational titles were rarely repeated among the 27 employers, the preferred degrees 
were repeated. The table below presents results by primary degree rather than by occupation. 
The intent of the table is to identify the most flexible degrees in the Aerospace and Aviation 
Industries. Mechanical Engineering (ME) degrees are the most translatable to multiple critical 
occupations in these industries. A full Education Asset Map is presented in Appendix A. 
Figure 38: Occupations Matched to Primary Degrees 
A Primary Degree in... Can meet the Occupational Requirements of… 
Mechanical Engineering 
Aerospace Design Engineer, Design Engineer, Manufacturing 
Engineer, Mechanical Engineer, Process/Project Engineer, 
Quality Engineer, Research Engineer and Research Scientist, 
Vulnerability Engineer 
Aerospace Engineering 
Aerospace Engineer, Electrical Engineer, Manufacturing 
Engineer, Mechanical Engineer, Process/Project Engineer, 
Vulnerability Engineer 
Electrical Engineering Design Engineer, Electrical Engineer, Power Engineer, Research Engineer, Software Engineer, Vulnerability Engineer 
Computer Science Computer Scientist, Computer Engineer, Software Developer, Software Engineer, Systems Engineer 
Note: Not all of the critical occupations are cited in the table above 
The next point of departure is to study the number of graduates that the Greater Dayton region 
generates within these degree programs to understand how supply may meet demand. This is 
not a matter of simply counting graduates from degree programs. Essentially all of the jobs 
presented in previous tables require security clearances. However, according to the National 
Industrial Security Program Operating Manual, non-U.S. citizens do not qualify for a security 
clearance.63  Analysis of program graduates by citizenship follows. The analysis excludes 
63 “However, if a non-U.S. citizen requires access to U.S. classified information and meets the requirements of 
paragraph 2-209 and 2-210 of the National Industrial Security Program Operating Manual (NISPOM), a Limited 
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graduates from the Air Force Institute of Technology (AFIT), because those students receive 
assignments to other military bases. Furthermore, the Ohio Board of Regents has conducted 
analyses of student retention, which shows that graduates of masters and PhD level 
engineering programs are retained at relatively low levels in Ohio (44 percent retention rate for 
master’s level students and 28 percent retention rate for PhD’s in Engineering). In summary, 
the table shows that while 1,085 degrees were earned in the Greater Dayton region, only 497 
were retained and eligible for work. The table shows that the main issue is at the graduate 
degree level, where a vast majority of graduates are either at AFIT or are non-U.S. citizens. 
The table below indicates that of the 176 graduates in Electrical Engineering at the Master’s 
level, 13 are retained and eligible for work. The table above showed that there is a demand for 
71 Electrical Engineers each year, and in the Aerospace and Aviation Industries, the demand is 
for graduates with Master’s and doctoral degrees. The mismatch between supply and demand 
will become more critical with the additional demand accompanying BRAC. 
Another critical occupation to the Aerospace and Aviation Industries is Aerospace Engineers. In 
terms of the existing workforce, Southwest Ohio has two times the concentration of Aerospace 
Engineers as the rest of the nation.64 Comparing the Dayton MSA to the Cincinnati MSA reveals 
that a near equal number of the 1,500 Aerospace Engineers work in each of those regions, but 
the larger portion of demand is coming from Dayton.65 Given that the Cincinnati workforce is 
two times the size of the Dayton workforce, the concentration of Aerospace Engineers in the 
Dayton MSA is especially underscored. While there is demand for 39 Aerospace Engineers each 
year, the Dayton Region is only producing three; and, in this case, that is due to the fact that 
AFIT accounts for nearly all of the graduates in the Aerospace Engineering programs.  
Figure 39: Program Completers by Degree Level 66 
 
Total Eligible and Retained 
Occupational Codes associated with 
Degree Fields Bachelor Master PhD Bachelor Master PhD 
Computer Systems Group 212 72 4 152 18 3 
Computer Engineers 37 30 5 23 3 0 
Aerospace Engineers 0 66 9 n/a 3 0 
Industrial Engineers 33 47 0 22 9 n/a 
Mechanical Engineers 199 31 0 135 9 n/
Access Authorization (LAA), no higher than the Secret level, may be issued.” 
http://www.dss.mil/isp/international/laa.html 
64 “Industry Driver and Occupational Highlights,” Wright State University Center for Urban and Public Affairs, 2011 
65 Ibid 
66 Calculations made by John Owen, Dayton Development Coalition, 2011 
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a 
Electrical Engineers 67 176 7 44 13 0 
Chemical Engineers 69 17 4 50 11 2 
Total 617 439 29 426 66 5 
 
Evident in the table above, foreign citizens are a significant minority of those obtaining STEM 
related undergraduate and graduate degrees, and foreign citizens are the vast majority, in most 
cases, of those obtaining STEM related graduate degrees. The work being done at Wright-
Patterson Air Force Base (WPAFB) and through local contracts must be fulfilled by a labor force 
of U.S. citizens who are adept with engineering and science backgrounds.  There have been 
discussions at a strategic level, but the problem requires active intervention at an early stage in 
the educational process (junior high and early high school) to encourage students to pursue 
STEM disciplines.   
The Air Force is about to take a strategic step forward in response to their concerns that 
insufficient numbers of U.S. citizens are going into the STEM disciplines.  Unlike the Army and 
Navy, the Air Force has not had a line item budget for STEM education partnerships and 
outreach, however, that is about to change.  An official Air Force report called Bright Horizons 
that was distributed in spring of 2011, has called for a revamping of Air Force STEM initiatives. It 
calls for a line item in the Air Force budget and a national STEM office that would be located at 
WPAFB.  This investment, given the proximity, can be a real opportunity for the Greater Dayton 
region. 
Not all of the critical employees in demand by Aerospace and Aviation firms require years of 
experience. In fact, these firms require only 3 years of experience for Aerospace, Electrical, 
Mechanical, and Chemical Engineers. In those cases, a strategy to expose and connect new 
talent to the industry is essential and this can be done through cooperative education and 
internships. The employer survey also gathered information about businesses’ cooperative 
education (co-op) and internship practices.  Sixteen (16) of the 27 firms offer internship and/or 
cooperative education opportunities to college students, with another five (5) firms interested 
in pursuing that strategy.  Of the 16 firms that have internship and co-op programs, 13 of them 
recruit permanent employees from their pool of interns.  
Fourteen (14) of the 27 firms said that they recruit graduates from Universities and Colleges. 
The other 13 do not, which reaffirms that their top talent requires experience. Of the 14 
companies that recruit from Universities and Colleges, all 14 recruit from Ohio institutions. 
Employers pursue the programs listed in the table below. 
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Figure 40: Recruitment of Graduates from Universities in Ohio as specified by Dayton Region 
Employers 
Institution Programs 
University of Akron Software Engineering, EE 
University of Cincinnati Aerospace Engineering, EE, ME, IT, Physics 
Ohio State University EE, ME, Business Legacy Aps, Weld Engineering 
University of Dayton EE, ME, Patent Law, Physics, IT, Business Legacy Aps, Math, 
Materials Science 
Wright State University Human Factors (MS & PhD), Psychology, Software Engineering, CS, 
CEG, EE, MIS, Business Legacy Aps, Physics, Math 
Clark State Community 
College 
ATIC 
Ohio Northern EE/Computer Engineering Dual Majors 
University of Toledo ME 
Sinclair Community 
College 
Business Legacy Aps, STEM fields 
Rhodes State College ME and EE Technology Programs 
Bowling Green State 
University 
Supply Chain 
Cleveland State University Medical and NASA 
Employers were also asked if they pursue graduates of University and College programs outside 
of Ohio. The list of responses was short and did not, perhaps, highlight all the schools that 
might have been expected. The focus is primarily on Midwestern institutions. Reasons for 
pursuing graduates outside of Ohio were stated as: the desire to diversify the workforce and 
diversify the types of training that students have had; to access unique programs such as the 
Pulsed Power program at Texas Tech given that no such programs exist in Ohio; and the finding 
that students from other programs (specifically Iowa State) produce focused, mature graduates, 
who show initiative and confidence, and are not afraid to ask questions. 
Figure 41: Recruitment of Graduates from Universities outside of Ohio as specified by Dayton 
Region Employers 
Institution Programs 
Purdue University Engineering, Aerospace Engineering, ME, 
EE 
Eastern Michigan 
University 
Computer Engineering, CS, Math 
Iowa State University Engineering   
Texas Tech University Engineering, Pulsed Power 
University of Illinois EE 
Georgia Tech Engineering 
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Aerospace and Aviation Industrial Cluster: Potential Labor Shortages in Critical Occupations 
The table below associates occupational groups to instructional program graduates, combining 
bachelor’s, master’s, and doctoral degrees into a total for “regional completers.” The intent is 
to provide a proxy of the supply and demand gap, recognizing that there are other ways to fill 
demand such as workforce recruitment from other regions. The table shows the most critical 
gaps, due to underproduction of graduates, are in computer related degree fields. Specifically, 
shortages are in the Computer Systems Group (comprised of seven occupations) and the 
Computer Engineers Group (comprised of three occupations). The criticality of shortages in 
Aerospace and Electrical Engineers, addressed previously in this report, are also of significant 
concern to the Aerospace and Aviation Industries. Typically, the work of firms in those 
industries is driven by engineers and gaps in those occupations creates, therefore, a ripple 
effect across  multiple occupations resulting in a level of vulnerability for retention and 
expansion of the Industries in the Greater Dayton region.  
Figure 42: Projected Regional Openings, Regional Completions, and Potential Gaps in 
Occupational Groups deemed Critical by the Dayton Region’s Aerospace and Aviation 
Industries 
Occupational Group 
Annual 
Openings 
2009 
Regional 
Completions 
Potential 
Annual 
Gap* 
Computer Systems 
Group 
740 172 568 
Computer Engineers 340 26 314 
Aerospace Engineers 39 3 36 
Industrial Engineers 118 31 87 
Mechanical Engineers 98 144 -47 
Electrical Engineers 71 57 14 
Chemical Engineers 15 63 -48 
Note: Calculations indicate Mechanical and Chemical Engineering graduates may be in 
oversupply in Greater Dayton region 
Source: EMSI Complete Employment, 2011.3 
Not detailed in this analysis of the Aerospace and Aviation Industries are manufacturing related 
demand, supply, and labor shortages. Just to the south of the Greater Dayton region is GE 
Aviation, accounting for (along with its supplier network) the vast majority of manufacturing 
workers in the Aviation Industry. The next section of this report provides an in-depth analysis of 
manufacturing workers, among others, critical to the Advanced Materials Industries. Given the 
overlap of manufacturing workers serving the Advanced Materials and Aviation Industries, 
analysis of manufacturing workers is provided just once and in the next section. 
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Summary of Unmet Demand Challenges for the Region  
In interviews with nearly 54 firms, the following workforce challenges were defined. 
Top Talent Issues: 
1. Difficulty in attracting top talent—attracting specialized workforce with experience. 
2. U.S. citizen/Green card holder requirements to work on defense contracts, thus 
narrowing down the accessible top talent. 
3. The need to develop specialized trade and “white collar” talent resume databases, 
especially for specialized talent which may be released when defense contracts are not 
renewed. 
4. Increasing demand for computer scientists. 
 
Junior and Targeted Talent Issues: 
5. Junior employees are recruited from selected universities outside Ohio renowned for 
their engineering and S&T programs. This diversifies the training base of new 
employees; and some external programs are considered better or are producing better 
candidates than Ohio programs. 
6. The workforce with both an IT and financial background is hard to find on the non-S&E 
side. 
7. Rigidity of training programs that are funded with WIA funds. Two firms discussed the 
composite training program, and one firm in particular wanted to send a large number 
of incumbent workers through that training program, however, the program was 
designed at the time to take only dislocated workers. 
8. Dayton is missing a big opportunity to attract top talent via internships at ASC and AFRL.  
Top grads have to experience the opportunities they could have at Wright-Patterson 
AFB and that would attract them to work in Dayton. 
 
Future Asset Mapping Research 
There is still much to be understood about the supply side in our Region.  There are many 
initiatives and programs that have been developed to address demand issues in the Region, and 
many of those are STEM focused.  Also, the local schools, colleges and universities each have 
their own strategies to try to meet the demand of regional employers and build the pipeline.  
This information needs to be gathered and synthesized in order to develop a regional plan for 
the supply side.  This section describes future research that the Data and Evaluation Team will 
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gather and synthesize to help guide the group in making future decisions and funding 
proposals.   
• Conduct fact-finding sessions at the local universities and colleges to inquire about their 
engineering and technical degree programs. 
o How many students do they reach out to? 
o Do they target specific high schools? 
o Do they market to specific students? 
o How many students enter the program? 
o How many students finish the program? 
o Are internships and coops required? 
o How many students have internships or coops?  Specifically at WPAFB (ASC & 
AFRL)? 
o Have the internships and coops led to full time employment? 
o Do they track certifications? 
o Do they track their students after graduation? 
• Graduate more Systems Engineers and Computer Scientists in the Region. 
o There is a national Air Force need for more Computer Scientists according to the 
Bright Horizons Report distributed in March 2011.  How great is that need? 
o We need to develop a long-term statewide investment strategy around 
computer science and computer systems programs. 
o Currently Electrical Engineers are filling Computer Science positions, but they 
lack system architecture and high-throughput computing experience that is 
necessary today.  How do we address this problem? 
o Engineering certifications – can we tap into the Ohio Engineers and Surveyors 
Board for data on job outcomes, etc.? 
• Understand what the engineering specialty skills will be in the next 3-5/10 years. 
o How can our supply side organizations prepare to teach these skills? 
o Are these skill sets transferable from other fields? 
o Will education supplement on-the-job experience? 
o How often do these skill sets change?  How do our supply side organizations 
remain current? 
• Create indicators and performance metrics to evaluate our current STEM initiatives to 
see how well they are working to close the gap and build pipeline.  A list of some 
interventions follows, but what have been the results? 
o Choose Ohio First Scholarship Program 
o Ohio STEM Learning Network 
o Dayton Regional STEM Center 
o Ohio STEM Ability Alliance 
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o Dayton Regional STEM School 
o Ohio Third Frontier Internship Program 
• Articulate the importance of internships and coops, specifically to this Region. 
o How many internships and coops happen each year in the Region? 
o How many internships and coops turn into full time jobs? 
o What is the value of internships and coops to local businesses? 
o How does this Region create more internship and coop opportunities and 
provide adequate mentoring to students? 
o How can we capitalize on existing programs such as the Ohio Third Frontier 
Internship Program? 
• Explain the viability and value of faculty and teacher externships.  Little research has 
been done to date on this topic. 
o Externships satisfy a short-term goal to update curriculum without having to 
make programmatic changes.  How can this fact and its value be quantified? 
o Faculty are able to update their skill sets while working in the field during 
months they are not teaching.  What is the impact of this on the students? 
o Faculty are able to build relationships with the businesses with which they work: 
 These relationships help foster internship and coop opportunities for 
students. How many? 
 Businesses are willing to provide the faculty with real data, problems and 
projects that they can take back into the classroom.  What has been the 
impact of this in the classroom? 
128 Appendix F: A View to Aerospace and Aviation in the Greater Dayton Region | Wright 
State University 
 
